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THE ENGINEERING: WORKS THROUGH, UNDER, AND 
OVER THE BERGEN HILLS, OPPOSITE NEW YORK. 

From a point about opposite the central portion of New 
York city, for a distance of some fifteen miles northward, 
the west shore of the Hudson river presents an unbroken 
bluff, hUlHlreds of feet in precipitous hight, and to which 
the name of the Palisades has long since been given. The 
formation is a narrow ridge. sloping gently inland until it 
reaches the peninsula included between New York Bay on 
the east and Newark Bay on the west., where it changes into 
a series of irregular hills. 'l'hese no longer line the river 
bank, but, at about a mile from the shore, rise abruptly from 
the otherwise level country, forming a rocky spine, which 
grad ually tapers, and finally becomes lost in the waters which 
bound the southernmost end of the peninsula. The geolo
gical nature of the rock is a greenstone trap, bordered ill 
places with, and having beneath it, an argillaceous red sand
stone, besides containing,_in manr localities, deposits of iron 
pyrites. 
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pipes, which, though not coming under any of the above 
heads, are nevertheless included within the narrow area oyer 
which the other operations ha"9'e been carried on-a space 
measuring about two miles and a quarter north and south, 
and varying in width from half to three quarters of a mile. 

The means for getting through the ridge, consisting in 
open cuts. have necessarily been those adopted at the south
ern point, where the elevatiqn as well as width of the hill 
is least. Furtl)('st south of all is the cuting of the Newark 
and New York road, some 3,800 feet in length and 50 feet in 
uepth. The hight of the ridge here is 80 feet. Operations 
,vere begun in 1867, and completed to a temporary grade of 
100 .feet to the-mile, which, at the present time, is being Cllt 
down to 30 feet to the mile. The work necessitated skillful 
labor, since the excavations in progress are made directly 
beside the tracks oyer which the trains are constantly run
ning. 

The Pennsylvania Central cut is the oldest passage through 
the ridge. It is located three quarters of a mile to the north 
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Delaware, Lackawanna, and 'Vestern tunnel, a sketch of 
which our artist contributp.s in the annexed illustration, is 
located about 2,700 feet to the north of that of the Bergen 
bore. The western ends of the approaches intersect, and 
thig is causp.d by the Delaware, Lackawanna, and Westl'rn 
tunnel taking n�arly a direct east and west course through 
the ridge, the angle between the two tunnels being forty de
grees. The roads, however, do not cross, as the Erie track 
at the western end dips under that of the other line, lying 
some 19 feet beneath. 

The Delaware, Lackawanna, and Western tunnel is now in 
progress. When completed, it will be 4,200 feet long, 27 
fee t wide, and 19t feet high. It was begun i n September, 
1873, and work has been simultaneously prosecuted at the 
bottom of each of the six shafts and at the two approaches. 
About 1, 200 feet are now finished, and it is expected that by 
the SUlllmer of 1876 the entire work will be complete. Th .. 
character of the excavation presents DO extraordinary fea
ture. Trap rock is met everywhere, and the bore will be 

THE NEW RAILWAY TUNNEL AND STREET CAR ELEVATOR, JERSEY CITY, OPPOSITE NEW YORK. 

On the flat plain, east of the ridge, Jersey City is built. 
The small adjacent towns which, quite recently, were ab
sorhed within the corporate limits of their larger neighbor, 
lie to the north and south, spreading OYer the hills, until 
their westward growth meets a check in tp.e broad expanse 
of salt lll"adows and marshes which extend from the foot 
of the declivity toward Newark Bay. The great railroads, 
howp.ver, which make Jl'rser City their tenninus-the Del· 
aware, Lackawanna, and \Vestern, the Erie, the Pennsylya
nia Central, and a number of others which include some of 
the largest coal and oil transportation lines in the countrY
find little difficulty in crossing the wide flats which form

" 
so 

serious an obstaclf' to the enlargement of the city. True, 
thl' ground is marshy and soft; and in one instance, we 
learn that, in building the roads, three heavy piles were 
driven in one abo\'e thl' other before hard, holding soil was 
reached; but by dint of immpnse expanses of trestlework 
ani! heavy foundations, comparatively solid road beds have 
been constructed. The great barrier between N ew York and 
the inland traffic of New JeIsey and Pennsylvania lies in 
the huge ridge to which we have above referred. Toward 
thf' surmounting of this obstacle an aggregate of engineer
ing skill and of capital has been directed, which, considering 
the small area upon which such vast operations have been 
conilucted, is perhaps without parallel elsewhere in the 
world. It is our object, in the following lines, to sketch 
bri efly the results of these labors, which may be classed, 
first, into means for getting over; second, int{) means for get
ting under; and third, into means for getting through the 
hilly. To these we add short reference to anothpr important 
engineering work, the Jersey City Reservoir and its conduit 

of the Jersey cut, and is a sinuous line in lieu of the direct 
path of the former. It is, consequently, some hundreds of 
feet longer. Operations are now in progress for straighten
ing it. A new cut, at an angle to the olcl one, and near one 
extremity, wail made about a year ago. Save in the magni
tude of these works, there is little of especial interest; and 
owing to their being practically incomplete, no fair estimate 
of their future aggregate cost can be gathered. A rough 
calculation, however, based on tlle material removed, labor. 
etc., up to the present, giYefl ahout Il million dollar!:! as the 
probable outlay for both. 

Nearly a mile to the northward, the ridge is entered by 
the Bergen or Long Dock tunnel. This great WOl'k was be
gun in 1856, and completed in 1860. It crosses the hill dia
gonally, and is 4,311 feet long, 23 fl'et high, and 30 feet wide. 
Eight large shafts, from seventy to ninety feet deep, were 
sunk from the summit down to its level. The traffic through 
this passage includes the immense business of the Delaware, 
Lackawanna, and Western and the Erie railroads. This of late 
has far exceeded the capacity of the tunnel, flince it is not 
permitted for one train to enter until another preceding it 
in the same direction has emerged. A delay of at least five 
minutes is thus caused, and hence but twelve trains per hour 
on each track can be accommodated. As the tunnel belongs 
to the Erie, the Delaware, Lackawanna, and 'Vestern line is 
necessarily at a disadvantage, and hence the occasion for the 
beginning of a second tunnel by the last mentioned compa
ny, to which work we shall next allude. The Bergen tunnel, 
it may here be remarked, is estimated to have cost in the 
neighborhood of one million dollars. 

']11e eastern or Jersey City approach and oppning of the 

simply a clean cutting, reinforced with brick arches at the 
approaches and wherever signs of weakness in the rock 
may lippear. Hand drilling is generally employed, and in 
the opinion of the contractors is more profitable than the 
employment of steam machinery for the purpose. The es
timated cost of the tunnel is $800,000. 

The mean!' for getting oyer the ridge arc locateo at ahout a 
thousand feet still further north, and consist in the cllr ele
vator of the North Hudson County ('ar Company. This is 
also represented in the engraving, from which an excpllent 
idea of it� appearance may be obtained. Its object is to 
raise street �ars, passengers, horses, and all, from the bottom 
to the top of the hill, a vertical hight of 102 feet 6 inches. 
The incline is about a8 one to four, and the entire length of 
the tracks 480 feet. Of these last there are two, firmly laid 
upon timbers at 7 feet 10 inches gage. The cars are drawn 
upon two trucks made of very strong framework, the upper 
platforms of which are level, while the lower portionR are 
inclined, to fit the slope of the rails. "Then a truck is either 
at the bottom or top of the road, its platform is in such a 
position that the car can be directly driven thereon. The 
closing of a bar behind the vehicle then causes chocks to 
rise from the track, which rest against the whf'els, holding 
the car in place and preventing the horses moving it until 
the bar is once more opened. Between the two truck8 ex
tends a heavy steel wire rope, which pas!<es oyer suitable 
pulleys at the top of the incline. This acts as a kind of safe
ty cord and, at the same time, causes the weight of one car 
to counterbalance that of the other. throwing less labor upon 
the hoisting machinery. The engineer is stationed in a kind 
of pilot house on the upper platform, beneath which is a 
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spacious room in which engines and boilers are located. The 
engines, two in number and of forty horse power each, are 
horizontal, and are connl.'tcted directly to pinions which en
gage in large spur wheels arranged between the two wind
ng drums. The latter are 12 feet in diameter, and to each 

are brought two 1t inch steel wire ropes, which serve to hoist 
and lower the trucks. Inside the engineer's house above are 
counterpoised levers connecting with the throttle and link, 
and a treadle operated by the foot, which governs friction 
and vacuum brake!! on the drums. The average time of 
raising one car, while lowering another, is one minute, 
though the same can be done with safety in half that inter
val. The work was begun on July 1, alld finished in Novem· 
ber 21, 1874. Mr. John P. Endries is the designing engi
neer, and the Dickson Manuiacturing Company, of Scranton, 
Pa., the huilder,.,. The total cost was $80,000. 'Ve under
stand that it is proposed to construct another and similar ele
vator further to the north, at a point where the ridge is 230 
feet high. 

The new distributing reservoir, now in process of construc
tion under the sllpervision of Mr. J. P. Culver, Chief Engi
neer of the Jersey City WaterWorks, is located on the sum
mit of the hill and between the positions of the elevator and 
the Delaware, Lackawanna, and Western tunnel. For m!l.ny 
years past the Bergen reservoi!', a small structure holding 
only a three or four days' supply for the city, has served the 
purpose of a distributor; but the increasing population has 
necessitated the presen t building, of larger accommodations. 
'Vork was cemmenced on the new reservoir in 1870, and 
will, it is expected, be complE-ted so that a portion of the re
servoir can be used during the coming fall. The area of 
the structure is 27 acres, or 700 feet wide by 1,700 feet long. 
Its capacity will be 23,000,000 gallous, this being a supply 
for 23 day!!. The depth of water will be 25 feet. The re 
ceptacle is divided into two portions, either or both of which 
may be drawn upon at will, and is surrounded by a heavy 
st<>ne wall an(i puddle bank, the former 18 feet in higllt. The 
cost, up to the present time, is said to be half a million dol· 
lars. The means of supplying this reservoir consists in a 
huge siphon 30,075 feet lon'g, which joins it with the reser
voir at Belleville. The siphon has 'a fall of 29 feet, and is 
composed of three separate pipes resting upon a trestlework 
bed, which is constructed over the meadows. The oldest 
pipe ill twenty inches, and the others, which have been placed 
quite recently, are thirty-six inches, in diameter. One of the 
latter is of cast iron; the other is worthy of special remark, 
as it is made of one eighth inch boiler iron, riveted together 
and covered inside and out with two inches of hydraulic CII-
1nent. 

It is interesting, by way of conclusion, 10 sum up the ag
gregate amount which has been spent in overcoming the 
rocky obstacle which Nature has placed at the very threshold 
of the metropolis, and througll, over, or under which lies 
the most direct line from the West and South to the great 
market. The open cuts we placed at oue million, the Ber
gen tunnel another million, the Delaware, Lackawanna, and 
Western tunnel eight hundred thousand, and the car eleva
tor eighty thousand dollars; total, two million� eight hun
dred and eighty thousand dollars, or, including the second 
car elevator, in round numbers three millions of dollars. ... , . 

SCIElf'l'mc An PRACTICAL In'ORIlATION, 

HETEROPLASTY, A SEW )[EDICAL DISCOVEUY. 

Skin grafting, as we have takon occasion to explain in 
!!Ome detail,is the removal of a piece of skin from the sound 
part of the body of the patient, or from another individual, 
and placing the same upon the raw surface of an obstinate 
ulcer, burn,or other wound. By thus creating centers of ec· 
centric ciGatrization on extensively injured surfaces, the ra
pidity of the healing process can bc much accelerated. 

Dr. R. J. Levis, in an extended article on this topic which 
we transferred to our columns some months ago, alluded to 
the possibility of obtaining the necessary grafts from limbs 
amputated for traumatic inj uries. This has been repeatedly 
tried by Dr. Anger,of Paris,and with such remarkable success 
that the result is considered as certain as if grafts directly 
obtained from the patient were employed. Dr. Anger, how
ever, procl.'teds further, and has used, not merely epidermic 
grafts, but those comprising much thicker layers-dermo
epidermic,he terms them-and finally he is enabled to employ 
the entire thickness of the skin, and even the subcutaneous 
cellular tissue. He has successfully transplanted grafts of 
the last description from 0'3 to 0'6 inch in diameter,obtained 
from the palmar face of an amputated finger. These were 
applied to an open ulcer on the leg of the patient and bound 
in place by diachylon bandages. Three days after the grafts 
were intimately united with the injured surface and mani
festly vascularized. Heteroplasty is the new name giveu to 
the operation. 

J titutifit jm.tritau. 

Icitntifir �mtritan. 
MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEXLY AT 
NO. 87 PARK ROW� NEW YORK. 

O.D.MUNN. A. E. BEACH. 

TERl!IS. 
One copy, one year, postage Included . . . • . . . . • •••. . . • • . . . . • • • • . . . • • • • • . • •  83 H 
One copy, six months, postage Includ ed •. • • • • • • • • • . . • . • . • . • • • . • . • . • • • • . . •  1 60 

Club Rate •• 
Ten copIes, one year, eacb e2 iO, postage Included ... ........ ... .. . . . . ... �7 00 
Over ten copIes, same rate eacb, postage Included..... • • • .  • • . . • . . . . . .• !I 70 

rr By tbe new law, postage Is payable In advance by tbe publlsbers, and 
the subscriber then receIves the paper free of charge. 

NOTB. -P e rsons subscribIng will please to give their full names, and Post Ofilce and State address, plall .. ly written, and also state at which time they 
wish theIr subscriptIons to commence, otherwise they will be entered from 
January 1st, Ibi.. In case of changing resIdence state former address, as 
well as give the new one. No changes can be made unle88 the former addre88 
Is given. 

VOLUME XXXII., No 9. [NEW SERIES.] Thirtietlt Year. 
NEW YOUK, SATURDAY, FEBRUARY 27, 1875. 

( ConCenl". 
(illustrated artIclea are marked with an asterisk.) 

Air. noxIous gases. etc. (45) • • • • • • • • 139 LocomotIve drIve wheels (12) ••••• lS8 
Answcr. to correspondents .••..•.. 188 Magneto·electrlc machIne (35) • • • •  1811 
Armor clads. new Chlllan' • • • . • . . • •  131 Matches, combustion of (56) .. . . . 1811 
AwnIng, Improved· ........•••••... 184 Matnematlcal facts . . . . . ........ 18.l ra��:;:vc'o�i!':,'il��;:::::::::::::: �� �r���&6!r:�n1f,r.��.�� ���::.: �� Battery for plating (63) • • • • • • . • • • • •  1>19 Mlcro.cope. a mateh In the • . . . • • • •  182 
Battery, galvanic, cheap • • . • • • • . . • • .  13"l Mlcroocoplc t elesco pe, new • • . . . . . . 137 
Battery. me tals In (84)............. 189 )1111 c!ams . . . . . .. ...... . . .. . . . . . . '" •• 182 
Battery. the Leclan"M (5Bl . . . . .. . IS9,Parallllll0r lining casks (51) . . • . • • .  189 
��Il:���'i'�

c
:�·n��tl!:'n�8to· tooi:: rlll�:�:f.o�J':�r�.:lfrt"t'h�Ug�':'�:: �� 

Rourse at ErnSReIS, new' . . . • . . . . . .  135iPatent OOlce deciSion, Important .. 12l 1�!\������t����g:I���:::::::::: i�;ra��ts��e�';,"�:I��a'ioreig,i'::: ill 
Camp followers, vegetable ......... IS1 !patents, list of Canadian.... . • . .  140 
Cannel coal (8) ..... . ..... . . . . . ... . . .  188 Patents, oOlclal list of . . . • . . . . . . . . . .  140 Carbolate of lime. making (21)..... 188 i Pe troleum and gas tar mixing (18) 188 
Carburetted hydrogen In ponds .... ISSIPetroleum, the prop erti e s of (4.Q) • •  189 Children and dogs .•...............• 129, Photograpnlc parasols, ctc . . . . . • . .  182 
Coal clinkers in stoves (14) . . . . . . .. 188IPhotograPhs, Immense.... • ... . .. 137 
g�:1..���k�1d':ne

e
�����. � � �::: : :: lft I�eo�r."le�: 'aC��;! .f.��. ���� . : :: ::: �:l 

Collision In mld-air, a ........••.•.• 181 Plaster, hardening (00) • • • • • • • • • • • • •  lSI! 
Combustion of 011 and sawdust (1) 188ra:P1atlng on steel, ete. (31) . . . • . • . . • •  188 Commlssloner's report, the • • • • • • . •  129· eumatlc tubes In London . . . . . • •  186 
�1���:?�c�����o�w:[reOi;,;: (ooi: t� P���� ro�a� ��:��els.::::::::: l� 
Electric resistance of metal • • . . . . .  lSi Practical mechanism-No. IS . . • . • •  ISS 
Electro-magnet (40) . .  • • • • • • • •  139 Pumps, steam, 

rc:
wer of (24) • • • . • lSI! I�;'��"g <1,!.��:��I����k:ii.·j:;' m tn�:: ::"h�?em:.-n�ii';:···::::::: �fi 

Eni:\ne power for boats (10) ........ 188 Railway tralno. speed of (25J . .. . . . 188 
�::''f!,

n
i.':rl�r:::t�::I':c'fai:::::: : :: :: ::: ffi t':;; ;a"���"�';l"o,¥�ls�� . . ��:::: �� gr.::��� �g�tm���\I��:I���:::::::: l=: ��:�i-�� fe�e'i��t�;' (is):: 1;:: 

Gluing r osewoodheto. (16) • • • • • • • • • 188 Skull, etc., repairIng a fl2> .. . . . ... 188 
Gold, 

E
lating wit J,M) • • • • • . • • • • • • . 139 slee

r
' posltlou during ( 5) • • • • •• • • •  U8 

g��Be��fg��o.ftge)ti;.iici;,·(9i::::: l� �Je�':::u7all'n:�.!',:'hra88·(61): �llll 
Gunpowder, a strong . • . .. . . . . • . . • . .  182 Solders anS solderIng • • . . . . . . • • • . . . 186 
Heteroplasty ............... , ........ 128 Spawu·carrylng deVice . . . . . . . . . . .. 181 Holeo In pIstons, etc. , pluJOrtng (11) 188 Sponges, curious !act. about . • • . . .  IS7 Hone y Ii experiments wltli� . . • • • • . • .  IS< s=neous combustion • • . . • . . . . .  129 I��: ��e�1�mltiing(6)::::: }� �ti!Rm'p��.:':"°:O\:�·(5j::::::::: �� I:,��r:,;8�:n��?�:.��?·.��� 1:1 ���l!t,.�g

e
:CI��t�n�f,;;itiDg:::::: � 

I��I���'x��ci 'of::::::::::::::::::: l� ��l���: �!���lv'!::(��)�?�. ���: �g:: 1�����3n(�!11 w��. (�: .��: :: : ::: � R!:'�rm:i��r3i
lo

o��I���L. Uil 
Labor troub esln Russia • • • • . . • . • . • 129 Tooth, nerve of a (�) • • • . . . . • • . • • .  188 t�2���r"�����iiii"e'is7j:::::::: �= ;:���I�fb":��u.iieiUiri·(2i:::::::: �ll:: 
Lenses, phot<lIP:RPhlc (119) . . . . . . . . •  189 Water, purlf rlng hard (53)· . . . ... . . . 188 
LIcenses. st e amboat , etc. (17) . • . . 188 Water, well, Iron In (57) • . . . . . . . . . .  I39 
L!ght, a brilliant . . . . . • . . • . . . . • • .  100. Welding, curlvsltles of • • . • • . . • • . •.. 129 
],Ight. actinic................ . •• 188 WIcked. the generation of the .... 128 t�::� g8�f:.��:�

d
(&lr��.::.:::: l: �1��:����I�I:tl�

g
(J��::::::::::: �� 

THE GENERATION OF THE WICKED. 

It is a fortunate circumstance that vice is ultimately self. 
destructive. Lust, violence, and debauchery are l{illing in 
themselves; and the children of the brutally vicious are 
very apt to enter upon the struggle for existence weighted 
with such an inheritance of· weakness and disease that their 
early extinction is all but inevitable. It is a law of nature 
that the generation of the wicked shall be cut off. 

To this beneficent law, however, there are serious excep
tions. Certain phases of criminality-as may be seen any 
morning in our police courts-are not only consistent with 
but are usually accompanied by abundant animal vigor,capa
bJe of indefinite propagation ; and the probabilites are that 
the criminals of future years will be chiefly descended from 
the sturdy sinners for whOile restraint the police systems of 
to-day are mainly required. The criminal class,like the pau
per class, is to a great extent an hereditary C&.'!te, represent
ing the uncivilized and largely uncivilizable elements of 
the community. How to deal with this class, how to turn 
its perverted forceR into useful channels, and make its per
petuation difficult if not impossible, is the great social prob
lem of the day. 

Victor Hugo has said that the quickest way to civilize a 
man is to civilize his grandmother. The !laying is worthy 
of a place among the axioms of social science. Certainly 
when sociely neglects the grandmother-as it did in the case 
of the waif called .. Maggie" (referred to in our paper of 
January 9), to whom Dr. Harris traces such a pestilent 
brood of human vipers-the flucceeding generations are 

THE CHEMICAL CONSTITUTION OF THE BRAIN. pretty sure to pay a heavy penalty in perpetuated savagery. 
M. Gobley has recently completed extended investigations Probably each one of the small army of criminals, lunatics, 

on the above subject, from which we adduce the following drunkards, imbeciles, and the rest,to which she gave being, 
results: The human cerebral substance contains about 80 has cost the country more than would have sufficed for the 
per cent of water. Two albuminoid matters are present, reclamation of a dozen such grandmothers to be, certainly 
one not differing from albumen and soluble in water; the enough to surround them with conditions which would make 
other is insolubll.'t; and for this the investigator proposes the it impossible for any one of them to stock a c.ountry with 
name of "cephaline." The fatty substance of the brain is criminals and paupers. 
formed principally of cholesterin, lecithin, and cereb r in,and It will not take ruany such cases,it is to be hoped, to roulle 
also olein and margarin. The organ contains certain salts, the community to an appreciation of the urgent need of 
!lome soluble in water and·in alcohol,others soluble in water greater watchfulness in regard to the development of va
and not in alcohol. During decomposition,the cerebral pulp. grant children, and all childrt'n not subject to wholesome 
furnishes acid products, among which are oleic, margaric, l influences. Who ('an say how many Maggies are skulkillg 
phospho-glyceric and phosphoric acids. I about city and country to-day, or cowering in homes of bru-
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tality and vice, receiving the training requisite for making 
them criminals and breeder'! of criminals? For itA own 
safety, let alone the children's present and future welfn.,·, 
society is bound to adopt more liberal and thorough meaSH, l'.' 
for removing lIuch heirs of crime and criminal poverty from 
their corrupting environment,and for training them in ways 
of industry and morality. 

It may be impossible to make much of such unpromising 
material, neverthl.'tless it. is possible to prevent much; and 
with social as wl.'tll as with individual disease, prevention is 
better than cure. Every boy or girl growing up in beggary 
and lawlessness is the possible ancestor of a line of pariahs 
as numerous and burdensome as Maggie's have been; and 
neither prudence nor philanthropy can tolerate the neg
lect of them. As a matter of justice, too, society has as 
little right to allow the future to 00 affiicted with the perni
cious fruit of such pernicious stems as it has to stock the 
fields with poisonous plants, or knowingly to establish the 
conditions for the development of future pestilences. 

How (Jan Society Help nse)O 

Primarily, by civilizing, so far as possible,the naturally un· 
civilized grandmothers, not forgetting the grandfathers also. 
by bringing them up in llabits of honest industry in useful 
occupations: not in unnatural masses in prison-like IIBylums, 
but in workshops and families. This done rigorously, the 
criminal class will be largely cut off by ('A)nversion into 
something ootter. 'Ve shall have calise for thankfulncss 
when so much is done. But the time is probably coming 
when society will see the necessity of taking still more radi
cal measures for the prevention, not only of possible crime, 
but of pOBsi1?le criminals. In a more immediate and activt' 
sense than the words now carry, the generation of the wicked 
will be cut off. 

Xature's processes for effecting this end are, like most 
other natural proC1.'t8SeR, very slow and very wasteful; still 
more, they are very unjust, since the innocent suffer far more 
than the guilty. The lusty vagabond leads a jolly life, filled to 
the end with all the enjoyment he is capable of; and leaves be
hind Mm a numerous progeny to pay the penalty of his mis
deeds in hereditary poverty, impoverished constitutions, .de
praved tastes,wasting diseases,and other conditions of early 
defeat in life's engagements, and tbe morally and physically 
healthy are taxed for the support of almhouses, prisons, asy
lums,hospitals,and other places of refuge for them. For t.he 
victims, as well as for humanity at large, it were better had 
they never been born. We do well to make the most of them 
after they are born-or rather, we IIhould do wl.'tll did we do 
so; but would it not be infinitely ootter all ronnd could their 
existence be made impossible from the outset? 

.A.dYanlages of". Diminished Birth Ratfl. 

The rational tendency of high civilization is toward a di· 
minished birth rate. The waste of life that goes on in ruder 
societies, through wars public· and private, through improvi
dence and unhealthfnl conditions of living, iJIJ immensely 
lessened in civilized communities, and with it the need of 
many births. A vastly larger proportion of the children 
born are able to attain maturity, and the average duration of 
life is much increased. A low birth rate ill therefore per 
fectly consistent with high national power and l'rogl"f:RS, and 
the development of all that makes life desirable: and, as wv 
have said, the tendency of civilization is always to attaln 
such an economical birth raw. 

But unfortunately, while the law holds good in the upper 
grades of civilized society, the lowl.'tr and more or less un
civilized grades are under no snch moral restraint. Improvi
dent in all things, they are equally so in human life. Carl.'t
less of tho responsibilities of parentage, they breed like ver 
min; and since 1I0ciety throws around their offspring so far 
as possible all the Ranitary conditions and advantages of 
civilization, the descendants of the lower half of any com· 
munity are pretty sure to preponderate numerically. The 
criminal grades are especially prolific, more than enough so 
to make up for the destructive influences of crime. The 
effect upon the future well being of society can scarcely be 
other than disastrous, unless special effort is made to coun 
teract the evil by preventive as well as by curative meanll. 

The KnlCe Remedy. 

We can only regard it aR an illustration of the power of 
popular prejudice that people, who find nothing to condemn 
in the exterm ination of individuals who"e murderouR naturl.'t 
seems incompatible with public safety, are ready to hol d up 
their hands in horror at the most guarded suggestion of the 
advisability oC making it impossible for lusty flavages to in
flict upon the community a brood of ill balanced organisms, 
destined to Rwoll the ranks of vice and crime. Yet society 
may be drh'en to adopt just Imcb. radical measures in self
d efense, driven to make sterility· one of the penalties for the 
grosser forms of c.riminality. 

The effect on the criminal statistics of this city for the 
next hundred years would be sometJling marvelous, we 
fancy, were the worst offenders against public peace and 
morality sent to the island-not as now to recuperate their 
wasted forces and return in a few weeks to enter more 1 nstily 
than evl.'tr upon their evil courses-but to be madl.'t perfectly 
harmless as regards the future. In this way only, can the 
stream of tendency.wllich makes for llnrighteoUfmf'Rs bt' 
dried up at it!! source. 

It hR.'! been objected that the subjects would be spoiled as 
humal'l. workers, through loss of ambition and energy; but 
the objection scarcely holds in view of the fact that their reo 
presentatives in the East have from the earliest times been 
prized for their serviceableness. BeRides, thcy are of little 
worth as workers as they are, and the change would rather 
tend to diminish their rampant beastliness and make them 
more amenable tQ ciVilisation. Many an Uti.manageable 
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human brute might thus be com'erted into a quiet toiler, as 
useful and harmless as the placid creature whose patience 
under the yoke of labor is proverbial. At any rate,his higher 
potency for evil would be eliminated. The operation is not 
an uncommon one for the saving of individual health : How 
much more j ustifiable, then, for the protection of the moral 
health of the community-for the prevention of that worst 
of social distempers, hereditary crime ? 

• • • • • 
HOW TO RUSH A PATENT THROUGH. 

It appears that the best way to get a new patent rushed 
through and quickly issued is to apply at the presidential 
mansion. In a recent case-a telegraph contrivance--the 
President wrote a letter to the Commissioner of Patents, reo 
questing him to take immediate action, for the reason that 
the invention was needed for use by the government, and 
had already been adopted on the government lines. Where
upon the Commissioner issued a patent, " quicker," to use a 
homely expression, " than you could say Jack. " But we 
think it will strike most of our readers, as it does ourselves, 
that the reasons assigned might have been more properly 
used for postponing instead of hastening the grant of the 
patent. In the case of a poor inventor, whose application 
has been long pending, the Patent Office should be as 
prompt as possible. But with respect to inventions for whic11 
the government patronage has already been secured, as in 
the present case, what possible difference can it make to the 
government whether the patent is granted today or next 
month ? 

All unnecessary interference with the usual orde" of bus
inesR at the Patent Office, whether by the President or - any 
other public functionary, is pretty sure to create dissatisfac
tion , and should be scrupulously avoided. Instead of writing 
r<'questR to favor the interests of his personal friends, it 
would be much better if Pre;;ident Grant would indite com
munications something like the following : 
To tlte Oommitsioner of Patents: 

I am informed that many b pplications for patents are lying 
in your Office unexamined, and that, in the class which em
braces telegraph apparlltus, there arEl cases filed more than 
a year ago, which still remain undisposed of. This is a 
crying shame and ought no longer to be tolerated. No class 
of individuals has done so much for the benefit of the cuun
try �s Ollr inventors ; and when they apply for patents,every 
posslble endeavor ought to be made bv the Patent Office to 
give them a prompt and favora ble hearing. 

W ith . the large corps of assistants under your command, 
numberl og, as I understand , about five hundred perwns, in
oluding one hundred examiners, is it not possible for you to 
bring up the bu� iness now in arrears, and in future have 
thir. gs attended to with mo � promptitude ? 

I see by you r report for last year tho t you rejected betwe,en five and six tltousand applicat{ons for patents. It must 
have required an immense amou nt of t ime and labor on the 
part of your people to hunt up reasons for this enormous 
mass of adverse decisions.  

Do Y,lU fully realize that the majority of these five 
th.ou8�nd reject�d applicants are poor people, and that your 
reJeCtions, esp -cully if wrong, carry inj ury and disappoint
ment into that num ber of famIlies ? 

For my part, were I Commissioner of Patents 1 would 
not hesitate to grant a hundred doubtful patents r�ther than 
tall.e the ri sk of depriving one of my inveDl ive countrymen 
of the full benefits which the law intended to ""ive him. 

I beg- to remind you that the object of tue Patent Office 
as intimated in the Constitution, is to encourage the progres� 
of t h e  use!ul  arts by tlte grar..t of patents to inventors. But if 
I were to JU ge, from your great number of r.jected cases I 
should say that the Patent Office appeared to consider its 
prime duty to be, to refuse to grant patents. 

I have confidence in your ability to remedy the un�atisfac
tory state of things I have mentioned_ and I shall look to you 
for immediate and efiective action. Let us have peace. 

U. S. GRANT. 
• •• •  8 

SPONTANEOUS COMBUSTION AT STEAM HEAT. 

A correspondent (W. A. S. )  sends a piece o f  charred wood 
taken from a plank which formed a portion of a box inclos
ing a steam pipe conveying steam at a pressure of about 80 
Ibs. per square inch. The wood is as complctely charred as 
if .it had bee� prepared by the ordinary process of burning. 
It IS black, frulble, and thoroughly deprh'ed of all its vola. 
iile constituents. 

This is a simple illustration of what occurs ,ery frequent
ly at temperatures exceeding 3000 Fah. The moisture and 
volatile matters contained in woody fiber are driven off and 
carbon only is left, at temperatures exceeding 3000, the rapid
ity of the change increasing as temperatures rise. The 
precise lower limit of temperature of charring is not known ; 
but when that above given is approached, the change occurs 
,ery slowly. As stated in a previous issue of the SCIENTIFIC 
AMERICAN, a piece of wood has been left in contact with a 
Rteam pipe conveying steam, during the cold season, at 50 
Ibs. pressure, for sixteen year;, without exhibiting evidence 
of scriou:! injury. The temperature there was about 2950 
Fah. Violette charred wood at 3020 Fah. , and the tempera
ture of the steam which produced the carbonization referred 
to uy our correspondent was about 3250 Fah. 

In order that combustion shall occur, it is evidently neces
Ba�y, not only that the temperature shall be sufficiently high 
to lUcreMe the tendency to ignition, but that it must actual
ly attain the temperature of ignition ; and to produce spon
taneous combustion in such cases, the temperatures of car
bJnization and ignition must coincide. In our issue of Ja
nuary 2, we showed, by the graphic representation of the 
la.w of decrease of temperature of ignition, with that of car
bo:1ization, that it was approximately expressed by a parabo
la and that, unless some sudden change of law occurs at 
ow �r temperatures than those recordl'd, this coincidence 

cannct take place, and that, consequently, wet steam at or
dinary pressures cannot ignite-although it mav ehar-
woods 

. 

J titufifit J-ttttritau. 
------- . - --- --

Our correspondent speaks of this piece as " almost burnt I clin ation may lead him. Serfdom meant involuntary servi · 
to charcoal." The expression and the idea represented by tude and confinement to his native district, and naturally his 
it are incorrect. Charring and bnrning are two quite dis- undisciplined sense of liberty impels him to do the opposite. 
tinct processes. The one is the expUlsion of gaseous con- So he wanders about,and works only to keep from starv ing. 
stituents from organic matter ; the other is the rapid union Under the old system, a pauper peasant waR an impossi
of any combustible material with oxygen. It does not, by bility; under the new, the lowest poverty is the rule. The 
any means, follow from the fact that the wood is charred effect on the industrial interests of the country is little short 
that there has been any oxidation or true " burning." Wood of ruinous. Labor cannot be obtained, even where waget'\ 
becomes charred in the process of burning, usually, merely are relatively high, as in the fertile provinces of the South 
because the oxygen seizes upon the volatile constituents and Silutheast, without prepayment,sometimes to the extf>nt 
first, and only takes the carbon when it  may not choose be- vf eight months'  wages, and that without any security that 
tween equally available molecules of the two classes of com- the work will be done. That a contract is in any way bind
bustlble substances. The slow process of  carbouization il- ing is quite beyond their moral comprehension. If paid in 
lustrated by the example given by our correspondent, the winter to secure their services in the spring, they are quitl, 
more rapid process of charring in the usual methods of rna- as likely as not to be missing when the stipulated time ar
nufacture of charcoal, and the charring noticed when wood rives ;  while those who do report for service are in the habit 
bums in the fire, are all identical, except as to time and com- of deserting at the most critical moments without warning 
pleteness. Ignition and combustion are entirely independent and without cause. Factories are abandoned in the stress of 
processes, and we b ave no evidence which seems raliable business,though the men have signed regular contracts ;  and 
that the gases can take fire at temperatures lower than about farms are left untilled,  unsown, or ullreaped, simply because 
8000 Fah . ,  or that charcoal can ignite at le8st han 6000 Fah. laborers already paid prefer to work for a neighboring pro
We do not think it impossible, or even improbable, that, un- prietor. Tbe money paid in advance cannot be recovered, 
der ptlculiar and rarely occurring circumstances, the conden- nor the deserters punished for their treachery. Not that 
sat ion of intiammable gase!; within the poreH of charcoal, . there is no law to reach the case ; the trouble is the justlc-f's, 
which is a

. 
wonderful absorbent, or its saturation with readi' l whose duty it is to regulate such matters and decide in l abor 

ly oxidating materialll, like the oil s, may, by oxidation, be disputes, invariably favor the workmen. " The mass is n 
gr&dually accelerated in rapidity of action, and produce spon- I powerful fellow, " they say, and decline to take any step!' to 
taneous ignition and combustion. We have, however, no bring themselves into disfavor with the " powerful fellow " 
knowledge of well authenticated instances even of this. Our who votes them into office. 'rhe agricultural development 
correspondent will probably find it necessary to actually ap- o f the country is especially hampered by this l ack of trust
ply flame to his charcoal board to set it. on fire. He will worthy workmen, and large tracts formerly under cultiva
also notice that wood " smokes " before taking fire-an indio sion are being turned into grazing land ; while the peasalltry 
cation that the temperature of carbonization if! probably gain only in poverty and improvide.llce, living from hand to 
lower than that of ignition. mouth, and spending the most they earn in vagabondage and 

• ' . , • brandy. The matt�r has lately been taken in hand by the 
AN IMPORTANT PATENT OFFICE DECISION. Government,and II new commission appointed for the codify-

We published last week a recent decision by the Commis- ing of the laws of c{)ntract and other labor regulations. It iH  
sioner of Patents, in which he announced the adoption of a hardly to be expected ,however, that any speedy amelioration 
new rule and practice at the Patent Office in respect to old of the trouble will be effected. 
rejected cases. The decision was to the effect that rejected ------...... ,>41 ....... ------

cases of more tban t wo years' standing are n ot in future, ex- HORSE FLESH AS FOOD IN FRANCE. 

cept under certain circulllstances, to prevent the grant of Though among the last of . tbe people of northern Europt' 
new applications for patents. This deeision substantially to authorize the sale of · borse flesh as food, the l!'rench have 
recognizes and adopts the view expressed in the previously learned to UBe it t.o a greater extent, apparently, than any 
rendered decision of the Board of Examiners· in-Chief in the other nation. It is used in as many ways a� beef ; and al"
case of Greenleaf and Adams. cording to a late writer, M. Husson , in the E'conomiste Fran· 

The latter decision, in addition to the above dictum, con- yais, the trade in it is actually more profitable than the ord1-
tains another important announcement, to the effect that the nary bntchm>R bus1neRs. 
Board of Examiners-in-\)hief is a tribunal having independ. On the firot day of 1874, there were in Paris forty-eight 
ent j udicial powers. Its decisions are, therefore, binding shops for the sale of the flesh of horses, mules, and IlSSt'R, 

upon the Commissioner and all persons and actions of the their customers belonging chiefly to the middle classes
Patent Office, until set aside by a higher tribunal. clerks and thrifty workpeople with families. As a rule,  thl' 

Tbis is a very interesting and important adjudication, be- price of the meat is about half that of beef, the best cuts 
causo, when properly recognized, its tendency is to render ranging from a franc to a franc and a quarter for the half 
the decisions and practice of the Patent Office more uniform kilogramme, or from twenty to twenty-five _cents a pound. 
and reliable than heretofore. The notion has heretofore pre- It is in the form of sausage, however, that the largest quan· 
vailed that the Commissioner was the absolute ruler of the tity of this meat is consumed. The tongue, urain, and li,er 
Patent Office, and that he might,if he saw fit, set aside any are sold as delicacies, and the fat Is converted into " butter." 
decisions of the Examiners,or of the Board of Examiners.in- In consequence of the increasing taste for horse flesh, thll 
Chief. But it now appears that he cannot lawfully do so. price of worn -out horses has increased enormously of late, 

The decision is very ably written, and is so interesting and those fit for food fetching from twenty-five to thirty dollars : 
important that we commence the pUblication of the text in a few years ago they could be had for five or ten dollars. 
full on another page From unpublished official documents, M. Husson findll 

tbat the number of horses, asses, and mul�8, consumed in 
Paris during the seven years and a half preceding lS74, was • • • • • 

CHILDREN AND DOGS. 73,655, more than half of which, however, were eaten dur-
.. Dogs is healthy for children " say the old wives, and ing the two sieges. Since the war, the number eaten annu 

not without some foundation in fact. The infl.uence of these ally has been from nine to ten thousand. In Munich, Berlin, 
lively and affectionate playmates of childhood is very happy : Vienna, and other G ermun cities, the growing taste for horse 
so much so tkat we have sometimes thought that a boy who flesh is almost equally marked. 
has never had a pet dog bas been cheated out of half the en- .. I . ,  • 

joyment and no small part of the moral culture of infancy. (jnrlosltlcs 0(' Welding. 
But dogs have bad tricks, and, unless properly trained, are There has lately been shown in this coun try a very interest· 
apt to be anything b ut " healthy " for children . They ex- ing specimen of blacksmith work. By means of Schierloh's 
press their affection in a very bad way. We know that it is welding compound, it is alleged that, in one example of a bar 
a common opinion that there is something wonderfully of Bessemer steel, five different kind s of iron and steel have 
wholesome about a dog's tongue, and that his natural habit been perfectly welded, without changing its IIhape in the 
of licking the objects of his affection is rather to he encour least. The bar was rolled into form at Thompson's stpf,l 
aged than repressed. Nevertheless one of the first require works, in Jersey City, and is � by 2t inches in the crOils sec
ments in a dog for a cbild's pet is that he be trained to emu- tion. 
late prudent humanity and restrain his tongue. It is not First, a piece of Bessemer At.eel , cut frOID the end of th*" 
" healthy, "  whatever the old wives may say. This, setting bar, was welded fast to it again, the heating and welding 
aside the question of rabies altogether. A much more com . .  occupying eight minutes. On the reverse side of the bar Ii 
mon affection of dogs is a tape worm, for'  whose develop- piece of fine cast steel was weldoo in six minutes. Further 
ment botwmen and dogs have to contribute. Its immature along on the bar a piece of blister steel was welded in eight 
or cysticercal stage is spent in the human body, often caus- minutes. Thi s same steel cannot be welded witb borax, as 
ing great mischief ; then it migrates to the dog,completes its the high temperature needed with that flux makes it as brit� 
development, and makes provh;ion for a new crop to infest tIe as cast iron under the hammer. Opposite this a pIece of 
humanity, forming cysts or hollow tumors in varioull parts wrought iron was welded in six minutes, and further ulong 
of the body. The full grown wornt is the smallest benia on the bar a piece of �atlt iron was welded in three m inutes. 
known, only about t of an Inch in length. The embryo is This was a piece of the mold board of a pluw. The bar, 
often as small as -ffi- of an inch ; yet, according to Cobbold, with its additions, was then ground and polished on the edge, 
death has been caused by a singhl individual lodged in the so as to show the points at which tllP welded metals camp 
brain. At a late meeting of the Australian Mlcrollcopical into contact. No weld was visible on any one of them, and 
Society, Mr. Sidney Gibbons exhibited specimens recently the difference in the metul eould only be told by the color 
taken from a. human subject, and said there could be 110 ufter polishing. This solves a great mahy important prob
doubt that they were frequently implanted ih children as a lems in iron manufacture, among otbers the welding of Bes" 
consequence of allowing dogs to lick their hands and faces. semer scrap 
It is a nasty practice at best, and a pet dog's first lesson ------... �, • ." .... ---..... --

shot11d be to keep his tongue to himself, Annual Report 0(' tbe (jommissioner 01- Patents. 
• • •• • 

LABOR TROUBLES IN ltussiA.. 
'1'ho first fruits of emaneipation in Russia aiid in oilt South

ern' States have been much the sattle. Like tbe freedman 
the Rerf released from practical slavery thinks that freedo� 
means the right to do nothing and go wheti.' i\ ntgrilnt in-

The annual report of the CommisRioner of Patents to C'otl
gress has been fI<1nt in, and shuws that 2 1 , 602 applicatiofls 
for patents were made during the year 1874, and 13,599 pat. 
ents were issued, leaving 8, 003 applications, or 37 per cent 
of the whole, that were either rejected, delayed, incompleted, 
or for some other reason not putented. l\Te shall give a 
more full abstract {)f the report in our next 
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THE PROPORTIONS OF SEWERS. 

At a rl'cent meeting of the Society of Engineers . London , 
)11' • .Tohn Phillips read an intere sting paper on the forms 
and construction of channels for the conveyance of sewage, 
in which he sai d :  

" T h e  water carriage system consists of a series of drains 
!llld sewers laid to various inclinations for the purpose of j'e
('(Jiving and carrying away the water we use and the filth we 
produce in our houses and to wns. The efficiency of this sys
tem depen<l�, as its name implies, upon the gravitating pow-
1"1' of tlw watpI' to remove not only itself, but the organic 
and inorgaui c matters which it receivl's . And as the watf'!' 

J titutifit �tutritnu. 
vantages. Fig. 1 1  i s  a modification of Fig . 10, of which the 
proportions are ascertained as follows : Divide AB into 11 
equal parts ; then EC = 7t, CD = 13, FC = 2, and GH = 21t 
such parts . 

Fig. 12 shows the manner in which the weight of superin

cumbent earth bears on a sewer, and demonstrates the nf'

c<,ssity of great strength in the crown of the work. Fig. 13 
shows a method of improving flat-hottomed sllwers by nar
rowing the channels. Figs. 14 and 1 5  are old amI new forms 
of auxiliary or branch sewers, the latter havi ng all the ad
vantages aimed at by 111'. Phillips in d esigning the 8Pwers 
shown in Figs. 7, 10, pte. Figs. t 6 and 17 show mf'thod s of 

derivps the req ui site power to 
do this from thp. form, tIl" 
fall, th e size, and the con
struetion of the phann els in 
which it runs, it is imperative 
that by no d efect in either of 
these respects should any 0 f 
th i s  power be wasted or lost ; 
for the m om power the water 
has the lUlUer it raises and 
holds th e matters in :-lUspt:n · 
sion and propdK them for

ward, the q UIcker it carries 
them with it to the out falls , 
the cleaner it kpeps the drains 
an d ,,{'weI'S, the freer thflse 
arE. from n (lxiou� gases, and 
t.he purer i s  the atmosphere 
and the hea lthier are the in
habitants of houses and tOWJl � .  
At different pm·iod ,.; variou" 
form s lw vc bet'll used fol' 
drain s and �ewe]'s , such as th.· 
�quare, the r .... tangl e, the tri
angh" the circle , the semi
eirc I P, the oval , the Remi -oval , 
and part.s of t.heRe combin('{L 
But. the bPHt form is that of 
an egg, broad at the large end 
and narro w at the slUall end. 
and this end placed down 
wards. For by this .form t.he 
channel imparts to the same 
q uantity of Hewage greater 
vdodty and seouring power, 
the sides and crown offer 
greater reHi stance to the press
lUI' of tll" ground, and the 

amount of excavation re
'lilirfld for its f)xecut.i on is less 
t llan any othf'r form. Th" 
egg shape aile! th e drcle are 
now f'lIlploy" d  for large sew
ers construe-ted of bri cks, and 
tit" cirde for st.onpwar(' pipl' 
sewprR nud drains . "  
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In tll,' ('ourse of the paper, 
Mr. Phillips described the ya
riou� s.'ct.ions of sewers in 
cmmllon u�e, of whi ch we 
giye ill ll st.ratioll�,  the follow

i ng bei ug tbp partic\llaT� of 

Jlew ra/l .. 

"aeh : 
Fig. J is a secti on of two large �ized sewers, constructed 

in \Y;'stminstel' 80 years ago . Litt.le care was bestowed on 
t i le masonry of seWf'rs in those days, bricks, mortar, and la
hoI' heing , economized to the utmost extllnt ; and the width 
awl flatn ess of tIl e bott.om of the sewer diffused the flow and 
destroyed its " sconr, " from which the carrying power is de
riyed , Thi s led to accumulations o f  detritus in the sewer, 
alld (,OIl H"'p' f'nt failure of the gully or branch sewers ; and it 
hecame n ecessary to ascertain which form of sewer would 
hpst gin the required yelocity to the li qu i d , and carry the 
whole of it to the outfalls. Mr. Phillips, therefore , made 
experiment.al channels a.long tlw sewers, as shown in A (' B, 
�'igs. 2 ,  3 , 4, and ii-Fig. :.) heing a semicircle, Fig. 3 an 1'1-
l ipt.ical segm ent . Fig. 1 a parabola, and Fig. 5 a hypprbola ; 
and he cOlllputed the areas , perimeters, and yelocities of flow 
of all of thell1 , the experiments extending oyer several 
1 Il0nths. Fig. 5 gave the least tendency to deposit ; next i n  
degree came Fig. 4 ,  Fig. i1, and Fig. 2, in the order named. 
'rhis re,ult. was caused 11Y the contraction of the bottom of 
thp channels ,  deopeni ng tit" flow, and so giving the stream 
greater gra,vit.» ting em'l·gy. 

As a result of these and oth er considerati ons, the authOl' 
de�ign ,,(l an egg-shaped sewer, shown in Fig. 6, to take the 
p lace of th at ill Fig. 1 . ,  Twenty m iles of this sewer were 
laid down in 1 846 and 1847 ; it prclVec. t.o be completely self
dpansing, and a sa ying of $7, 500 per mile over the cost of 
the Fig. 1 sewer was (Jffectfld, the total showing an economy 
of $l50,000. Its proportions are : CI = l i AB, CE = AB, 
CF= }  A B, GH= l} AB, A.T =t AB, EK = i  AB, .TL = .� AB, KL=f2 AB. The one shown in Fig. 7 is considered to be a 
still further improvement, and is now generally adopted in 

Gr"at Rritain ; its proportions are : CD = 1t AB, CE = AB, 
CF = }  AB, (HI= l�- .\.B. 

Fig. 8 :-;lIows a modified. fnrm of Fig. 1, and is superior to 
it for cl eansi ng, stmngth, and economy : but in all these 
poiuts it iR surpasR('d by Figs. 6 and 7. It was d esigned to 
replace Fig. 9 .  the defects of which are apparent. in cO'!l.side
ration of the abovementioned experiments. Fig. 10 was 
proposed by Mr. Phillips as an improvement on Fig. 7, which 
l atter, however, mny still be used. where the flow is large ; 
but elsewhere, Fig. 10 must. be considered to show many ad-

CROSS SECTIONS OF LONDON SEWERS. 

making j oints in pipe sewers. " 'Vhere, from inadequate 
inclination or body of se wage , "  says Mr. Phillips , " the ve
locity of the flow is insufficient. to carry away the silt, sand, 
and other solid substances which are washed into sewers 
from sculleries, areas, yards , streets, and other places, these 
materials become embedded and entangled with the excreta, 
fat, hair, paper, and othAr matters, and form hard compact 
masseR along the bott.om . \Vide, flat, Rnd ex tremel y rough 
surfaces are thus produced, which diffuse the flow, weaken 
its force,  and no flush of water is :;trong enough to tear it 
up and remOVfl the accumulation . Hence it is of the first 
importance to keep detrital substances out of the sewers as 
much as possible . This may 1)e done by forming catch pits 
nnder the �iJlks and gnl l eys, and emptying them directly af
ter eyery rainfall. Wlwre 110 such appliaIlces nre providf'd 
or tlu. pmptying of t.IWlll is  neglected, detritus gets into t.he 
se wers, causi.ng putri fying matters to deposit , and fOl11 gases 
to generatfl and ('�cape into the houses and st.reets whl're 
the drains arp. improperly t.rapppd Hnd am nm-entila
fOd . "  

_ .•. . 
Bohemian (;:J a!!" Bad for Chmnical Analysis. 

M. p.  'rrnchot. stateH that glas� v"'8Hel � in which varioui'! 
liquids, and evrm pure water, are hoilBd give up by degrees 
a HffiaU quantity of their substance, silica, potash , ;lotta, and 
lim e . The anal ysis is t.he more erroneons the l onger the boi l .  
i n g  is kept u p .  This, at least, is what re�ults from the use 
of glasses hrought from Germany, and sold. at Nancy in 1873 
and 1874. This fact may he Hhown by l)Oiling in a flask pure 
wat.er mixed with a tineturfl of red eahbage or sirup of vio

lets, slightly reddened by an acid. After boiling for a few 
minutes, the liquid turn s grecn . French glasses, with a hase 
of soda, are not sen si bly attacked., and therefore do not offer 

this inconvenience. 
. .. , .  

A PHYSIOLOGICAl, 'l'IIERJ\fOME1'EH. -Dr. Edward Seguin 
proposes a cf'ntigrade thermometer in which the 7-PrO point 
shall be marked at + 37° ,  equal to + 980 Fah. , the nomi nal 
temperature of the body. Deviation of the merc.ury from 
this point would be understood at once as indicating irregu
larity in the system, by persons who might not be a ware of 
the temperature as above mentioned 

A BrllUant Ligh t .  

Professor John Spiller communicates to t h e  Lo ndonPh otogra.
graphic Society the following method for a tem po rary l ight 
of great power, useful for photo and other purposes : 

" \Vhen common saltpeter (nitrate of potassium) i s  heated 
to a temperature somewhat beyond the point of fusion . in R 
hard glass tube or porcelain capsule mounted over a spirit 
lamp, and small pieces of sulphur are then successively i n  
troduced , a d eflagration ensues, accompanied b y  the emi s 
sion of an exceedingly brill iant wh ite light, which b main 

tail�ed as long as any of the sillphur remains floating a� a 
m ol ten glohule in the flui d  n i t.rate. 

FIC.ltI 

" The cost of thi s  l ight is 
very trifling, both ingredients 
being remarkably cheap . One 

Ollnce of niter melted, and fed 
with sulphur at the rate of 
ei ght or tfll1 grains at a tinw 
will keep up It brilliant light 
for al10ut ten minutes, at the 
cost. for materials of onp cent ; 
hut it must be confe�sed that 
the wear and tear of appara
tus, from the intensity o f  tlII' 
hflat,  adds to the cost of pro · 
d uctioll .  

" 'fo guard against fracture 
or actual perforati on of the 
glass during the course of th(' 

experin1 fmt, it is necessary to 
provi de a ti n tray i nto which 
the fluid contents of the flask 
may drop in case of accident . 
An ordinary spirit lamp is  
found to give sufficient heat 
to melt the niter and start the 

rflaction ; when once the light 
is produced , the spirit lamp 
m ay he removed, or the holde r  
s upporting t h e  flask turned 
aside. Short l ength s of stout 
' combustion tubing, ' closed at 
on e end, serve exceedingl�
well for m aking the experi 

ment, this kind of glass being 
so difficultly fusible. If iron 
capsules be employed, it is onl�' 
possible to work with the top 
light , which may, however, be 
reflected to any required angl e ; 
and with porcelain cruci bles 
11111ch of the effect. is lost by 
the partial opaci ty of the ma
terial. In the event of the 
niter-sulphur light being re ' 
quiTted to be maintained for a 
lengthened period, it would , of 
course, be desirable to proyide 
some kind of chimney to carry 
off the gaseous prod ucts of 
combusti on, or ahsorb the suI 
plmrQus aeid with peroxide of 

mang-an ese. 
" With respect t.o the actinic 

value of the light, I find that from three to five seconds '  ex· 

posure, according to the density of the negative, is sufficient 
to give a collodion transparency at a distance of a foot from 

the source of light, when produced on a small scale. 'rhl' 

maintenance of a constant degree of in1 ensity is, perhaps , 
onc of the poitrts open to future improvement . 

" I  have tried the use of nitrate of sodium in place of the 
ordinary saltpeter, and experimented with various metallic 

sulphides and finely di vided metals ; hut none of these an

s wered 80 well as the simple attack of sulphur, in the form 

of roll brimstone, by melted niter. Their spectra also ap

peared to be more limited. W ith the chlorate of potassium 

and sulphur a light of dazzling brilliancy is emitted ; but t.he 

d!1flagratiou is yery yiolent, and white fumes are given off by 

reason of the greater volatility of the chloride of potassium 

-a by-product in this reacti on. 
" In conelusion : I have only to ,;tate that no claim of novel 

ty is set up for anything 11eyond the photographic use of tlLl' 

nitro-sulphur l i ght, the light itself haYing been shown as a 
Ipdllr� ('xperiuH'nt certainly as far back 118 the Yf'ar lR47 " 

------------�.�.4>�.4.--------------
,\ Oreat I" e Slide. 

;\. correspondent of the SCIEN'l'U'lC AM ERICAN, who residp� 
in Norway, states that, in the eastern part of that countr�>, 

large quantiti es of ice are gathered and stored in the ordinary 

manner during winter, for shipment abroad . Last summer a 
compAny tril'd to make th e vast glaciers n ear B ergen supply 

the iefl ; t.o that e ffect a �hoot made of spars w a s  huilt, sta rt

ing at an altitu d e  of 2,200 feet , running down to the fj ord , 
the whole length being 8, OO() feet ; the incline vari eR from 

1 in 3 to 1 in 4 fept . At the lower end, the shoot runs 

level for a short distance and terminates in a shed , at which 

th" vessels are loaded. The Mocl,s of ice make the run in 

4 minn tes , although the speed i s  checked at seyeral places.  
'rhe average veloeit.y of the ice blocks i s  24 mil es an hour. 

'l'llfl i ce is of a fine qualIt.y, ani! t.h e s npply i�,  of ('ourse, next 

to hwxh austibl e .  
• ••• • 

Ry rubbing metalli c  surfaces with soda amalgam, and 

pouring on a solution of chloride of g-old , gold is tak en up 
by the amalgam ; and it is only necessary to drive off the mer 
curv by heat , t.,. 0Main a gild ed surface that will bear polishing 
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NEW CHILIAN ARMOR CLADS. 

The Chili an G overnment two years ago req uested Mr· 
Reed, M. P. , of Englan d, to prepare a design for an armor

clad vessel whose tunnage should not be more than about 
2,000 tuns builders' meusurement ; to have 9 i nch armur at 
the water li ne ; to have several 12+ tun guns with great com
nll1nd of fire Oil bow, broudside, and stern ; and to huve It 
measured mile speed of from 12+ to 13 knots, with twill 
screws . '1'0 fulfil all these conditions, which were quite un
precedented in a rigged , seagoing ironclad, Mr. Reed prepared 
adesign of a vessel of which the following are the leading 
features : '1'he l ength hetween the perpendiculars is 21U 
feet,  th e extrPllHl hreadth is 4ii feet 
9 inches, the depth ill hold is 21 f,'et 
tl inches, the tunnag'e heing ahout 
2 ,082 H tuns (b uilders ' measure

ment) . The draft of w .,tel' forward 
is 18 feet 8 inches , afi, 19 feet 8 
inches, and the mean draft, 19 feet 2 
inches . The hight of the port sill 
from the l oad water line is 7 feet (i 
i nches. The armor is 9 inches thiel, 
at the water line, protect.ing tIl{, en · 
gines and boil ers , 8 inche,; thick in • 
wake of the gun sl id('5 , a11(l of yary
ing thicknesses el�e", llUre on the 
"i d"s and on th.> ath wartbhip battery 

hlllkhead � .  The usual amount of 

taper b b'iven to the thickness of the 
arlllor on the belt forward and aft. 
Behind the armor the teak backing 
is from 8 to 1 1  inches in thickness ; 
with the ordin ary arrangement of 
longitudinal girders worked on the 
two thicknesses of plates 'behind 
armor, the latter heing b l'pPo.l'tPd by 
1 0 in�h frallles IJ,lacecl vPl'tieally 'm 
r.he illsid" of the plates hddnd al' · 
mol'. 

The arllll1l11ent consists uf six l � �  

t, un g uns, manufaetul'ed b y  i:5 i r  \V. 
Arm:;trong and Co. These guns ar" 
placed in a cent ral armor-pl ated oat
tery, arranged a s  shown ill our en 
graving. 'rile pe�ul iar recessing' of 
tIll) sides of this battel'), makes it 

THE 

possible for the. two f01·t· gnlls to eOllllllalHl a rangl1 0f HW , 
lIalllel�', from rig-In ahead t.o 30 abaft the I)eam-the t w o  after 
gun� to command a �imilar range of !)LlO from Tight aft ro :1" 
before the l)eam- while the two middle guns eommalHl a 
range of 85" extending het ween 20° frolll a .right-allPall tire 
to 15°  abaft the beam. It c an also be easily Hef'll from the 
sketch referred to that the three gunR on either side can be 
readily combined in a bl'oHd�idp fire, whil.., the foul' foremost 
guns can he worked �() a� to form it powerful eombinat.ion 
for tiring ahead. Altogethel', then , every point in the hori
wn is commandE'd hy t.hese six. gUllS in a small and Gompaet 
battery. 

'rIte speed of the Almirante Cochrane, the first of two ves
sel s reeentl.,- completed , at the st.eam trial, was very nearly 
VI knots,  and this was easily iiUstained continuously when a 
strong hreeze was blowing and the sea rough . Under fayor
able circulllHtances it is fully expected that the speed would 
oe a little oyer 13 knots. The engines of the most modern 
compound type, of 500 nominal horse po wer, with horizontal 
cyl i nd ers, are munufartured hy MesRrs . .  J. Penn & Son , for 
hoth i ronclads . The weight of the coal carried : in the 
blUlkers is 240 tUll S, alld proYision fur additional coal is 
made. 

'l'hese vessels are also ,mpplied with a goud spread of can
Yas, which is distributed, a s  shown in the engraving. 'fhis 
will allow them to be independent, to a certain extent, of 
their coals and maehinery in going long distances, and they 
will have all the advantages t.hat nautical men claim for 
sail s to keep vessels out of the trough of the sea in case both 
engines get disabled. Tho chan ces of such an event hap
pening are, however, remote. The chief ohj ect in providing
the sails in these vessel� is no douht the saving that they 
effect in the coals ; and as the riggi ng in no way interferes 
with the range of fire, as i t inevitubly must in a vessel with 
turrets, ' ,there were several reasons in favor of t.heir adop
tion . 

The hull of the ve:ssel is b uilt of iroll upon the bracket 
frame and l ongitudinal system, and an inner bottom is fitted 
throughout the whol e leng th of the engine and hoiler room, 
as in the most recent ironclads o f t-he British navy. The main 
deck o lttside the batt.ery is plated with three qllarters inch 
plating worked OIl the beams, the cleek planking being worked 
on top of the plating. '1'his gives protection to the maga 
zines, shell rooms, etc. , from a drop ping fire. 

A very interesting feature in the designs for these armor
clads is, that not withstanding the double recessed form of 
the side at the hight of the main deck, the top sides along 

t.he upper deck are so arranged that they present a fail' curved 
line to the eye, and so improye �he appearance of the vessel 
on deck, very much from what it would have been had the 
recesses of the main deck not been worked out. On the up

per deck bridges, the eye sees only the Ilsual fair sides of an 
ordinary ship . 

All the compartments of the douhle botto111, says Engineer
ing, from whose pages we select t.he engraving, are made 
watertight ; the athwartship bulkheads are provided with 
watertight doors, t.he iron platforms are also made water
tight, and pumps, in connection with a system of pipes, are 
fi tted so as to command each and every watertight compart
ment. 

Postal Palaec8 o n  Wheels. 
'1'hree cars, styled the " Palace Drawing Room Postal 

Cars of New England, " have just been completed at Allston 
for the Boston and Albany Railroad Company. They are 
sixty feet in length, the longest on the road, are constructed 
of the choicest materials, are finished in hard wood in n atu
ral colors, and are provided with all the modern improve
ments ingenuity could suggest. A large and novel lamp , 
manufactured by the company, and having four burners and 
four large reflectors, is suspend ed from the roof of each car, 
giving ample light . About twenty fept in length of each car 
is partit.i oll"d as it store room for through mails, whilp the 

be so regulated that the spawn can be hatched in from fifty 
to one hundred and fifty days. Brook trout, salmon trout, 
white fish, and salmon eggs have been transported with suc
cess, over long j ourneys, by this m eans. 

• ••• • 
Vegetable Calllp FolloU'ers . 

Since the Franco-Prussian war it appears tllll>t a l arge va· 
riety of vegetation, formerly indigenous to Germany, has 
made its appearance and become acclimatized in French soil . 
No less than 168 new species have been found,  and a re
markable conflict is going on between the natives and the 
i nvaden;. The former, more rohu8t and better suited to the 

climate, are defending thei r l'ight to 
existence with much greater snc· 
cess than did the owners of  the land 
on which they grow . On tilt, plain of 
Belleyue , it is stated that, out of the 
great number of foreign ,'egeta bl es 
which sprung up in 1871 , hardly 

two specIes now remain . It. is curious 
to compare this fact with the opposite 
condition of affairs in New Zealand 
and in the Pacific islands , where 
European plants are crowding out 
the aborigines, and even the people 
themselves are unable to hold their 
own against th" stranger rac".  

CHILIAN IRONCLAD ALMIRANTE COCHRANE. 

The Geographical .l[ugazine giv es a 
number of remarkaul e instancfls in 
which v"getables ha v e.-as in the case 
tirst above noted-followt'.d the 1l10V(·· 
ments of armies . Some of these p, x ·  
amples are extraordinary and well 
worthy of more extended l)otanical 
invL'stigatioll thal1 they seelU llithert,o 
to have received. In their forays over 
E urope (luring the sixteen th and 
seventeenth ct'nt uries, the 'l' urkish 
arm ies carriel] with them oriental 
vegetation. U 1) to t.he pres.JIlt day 
the ramparts of Pesth and of Vienna. 

are covered with rJlants of East" i'n 
onglll. In 1809 a p lant peculiar to 

the south and center of Eurol't', the 
Z<,pldin'ln draJJa, eommonly call ed 
whi tlow g.rass, was introduced i nto 

l'emaining space ill divi<.lt·d 111to sHetion:> devoted tu differen t England, wh01'e it was hitherto un kno wll , hy Ellglif'h troops 
purposes. 'fhe section in the middle iH intended for l etter l'etnrning from the disastrous e xpedition t.o \ralcherf'lI l� ·  
Horting, another sel'.tioll is specially dtlsig'netl as I t  new spaper land, on t h e  Dutch coast.  A portion of the a rIllY w a H  diSelll · 
df'partment, and still another ", .. ction is used as a j'ec,'ptacle harked at UIllllsgate,and the straw from their bediling Was 
f01' hags, and is provide<1 with rllcks, hooks.  and other conve· throwlI into an old lllarl pit. belonging to a :'Ifr. Thumpson . 

niences for facilitating the mllking'-up of HIe mailH. Each The plant gmw nUll spread in greut profusion o ver Thane! 

car is provided with water tanks and s.,t, howls, "imilal' t.o hIland, where . for a long p" ,·iod . it has been known as 
those in Imlaee pllssengel' CIUs. In tlw letter depar tlllent. (If Th ompson grass . .  
each cal' at·., fo ur h undred an,l �evf'nty hoxm; with wir" net- , In  1814 tIl<' Hu"�iltu troops eal'l'ied witl, t.helll herbs frolll 
ting bottoms , which pr.went accnmulation of dust, while the the banks of tllp Dnieper and the Don in to tlw vall ey o f  tIl<' 

newspaper department of each has twentY-Hel'en 'ooxPs, and Rhone, and <,ven introduced the vegetation of the st,eppes i nto 

the whole are lahelled with the namf'� of th.l postal stations the em'irons of Paris . Several of these species still exist . 
and the principal postal routes in the c()(�ntry. \-Vhen ll'a d ug pl'rfectly acelinll1tized. 

BOf-;tun, the�e car;; each l'eqnire foul' cl erk!; or rout.e agents ; In 1 872 the attention of French �ciellt,iHt" wa" called to th,,' 

hut when returning t.o Boston, only two derks nre requisit.e . fael that a numhel' of plants; helonging to the' Algerian flora 
These cart; make runs of fO lll' hundred miles a day, Imt the and which served as forage for the French army in that col 
]JOHtal clerks only run half that dista lH'" a day.-B(lRton ony, IlHd made tl1l1i1' appearance about the campH ill France.  
AdcM'ti881'. ?ii'car i:5trasbourg, 24 speciel< peculiar to African soil were 

• ••• • found in a single hale of hay mown in the vidnity . 

MR. SETH GREEN'S NEW SPAWN-CARRYING DEVICE, The l atest contribution to c uri ous information on this suo· 

\Ye mention ell recently a noyel invention of the well :iect is found in Ii recent paper hy Sir Bartle Frere, i n  which 

kno wn pisciculturist , Mr. Seth Green ,  by which almost allY he mentions that the date tree, which is found on the coast 

numher of fish eggs cau be safely transported and hatched of M" kron, in Africa, is eonfined to a narrow region. Inquiry 

in any spare room of a person's llOube, ]'('quirillg hut a pail into this Iead� him to give crf'dpnce to the tradition that th e  
of water daily and no special attention. 'rIle inventor stateH tree was hrought thither b y  the soldiers o f  Alexandl'l', after 

that spawn can hI' carried for a jOUl'l1f'y of ont' hundr .. d and their J'Pt.urH from India. 
----------�.� .. �.�---------

thirty days without loss 01' inj Ul'�·. 'I'he Middle Park Coal. 

The apparatus consists of a simple wooden box, of a con

venient size to be carried in the hand by means of the handle 
ahove. Its joints are covered with tin. Inside are numerous 

small trays m ade of woo�overed below with canton flan
nel. 'flH� upper tray, shown in the foreground, is IJrovided 
with a hinged cover of the same muterial s . 'l'he spawn il:! 

placed upon the bottom of the trays, together with moss or 
seaweed, and kept moist. '1'he temperature of the room may 

Pl'ofessor E. J. Mallett says it possesses milch in COJllIllOn 
with the recent,ly discoVPl'ed mineral called albertite, a speci ... ,; 
of solidified petroleum, and also with what is known as to 1'
bl�n-ite. These two varieties are highly valued by gas manu 
facturers, who mix. from five to twenty per cent of these bitu . 
minous compounds with less llituminous coal, thereby gn" tt.ly 
increasing the yield and quality of the gas. It re�elllblcH thl' 
former i n  the large amounts of g-as lind tarry oil it yield s 
(which may prove as valuable aH that derived frolll alhertite) .  

Imt differs from it in ueing heavier-tl1P �pecific gravity of  
the alhertite being 1 '090, while thi s  i s  l'323-aI80 i n  yi eldi ng 
no solublc produ cts when treated with hisul phitle of earholl , 
spirit" of turpentine, eth .. !', etc. From torlmnite it differs , il l  
not crackling in the fire , in I)eing much heavier, and in melt
ing and intumescing when heated . Analysis shows it to 
contain in one hundred parts 6 '02 pel' eent. of water and 
moisture, 39 '95 pel' eimt of vulatile matter (gas find tarry oil), 
54'03 pel' cent of tixed residue, consisting of coke and af<h . 

.. ... . 
A C ollision In Mld-.Ur. 

Land and Water relates a very- curious incident of a col 

lision between t.wo wild ducks in full flight. 'Whilst recently 

shooting on the dykes in Norfolk, five ducks were flushed 
out of shot ; and while the gentleman who w a� on the look · 
out for them was watching their flight., in the hope that they 

would pitch again, t wo of them were obse1'\'ed to come into 
violent collision, one falling to the ground . It was :;o COll! 
pletely stunned that it was picked up by the gentleman in 
question, who found it to be a fine lllallard, which, on ex 
amination, was discovered to have lost one eye, it haYing' 

been previously destroyed by accident or disease. No dOll bt 
the loss of this organ waf< the cause of the very singnlar 
occurrenee. 
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J titutifi t s\mtritau. 
I dam. In this clay puddling, broken stone was laid as i n  ma-

I cadamizing a road i the stones were broken on the work itself, 
so that it was thoroughly pounded together. One year ago 

.4. Strong .Gunpowder. i last summer, I saw that dam again (54 years after its con-
10 the Editor Of tlUJ Scientijic ArlUJrican : / struction); it was still in good condition,except that the ",tone 

Those who are familiar wi th the properties of chlorate of ' had crumbled from the effects of frost and weather. 
potassa know that it crulDot be employed as a material in gun- The point of improvement that I would suggest is the pud
powder, as it explodeR uuder friction. Recent experiments. dling and broken stone upon the upper side of the wall, as 
however, have convinced me that, under certain provisions, an effectual safeguard against leakage from the pond above, 
the salt may be used. For the experimental purpose the fol- and consequent security against undennining from that 
lowing directions are followed : Three things are employed, source. J. W. 
namely, chlorate of potassa, gum arabic (prepared in the Canajoharie, N. Y. 
manner to be described), and charcoal. Take gum arabic • '., • 
pulverized, add to it half its weight of black oxide of mag- '  Singnlar Mathematical Pact. 

anese i mix thoroughly : place in a glazed stoneware retort, 1'0 the Edit&l of the &ientijic American.: 
and add strong nitric acid, diluted, and apply heat. Continue 

Under the above heading there appears in the ScIENTIFIC 
the h�at until tIl e mixture becomes a thick, tenacious mass ; AMERICAN, for February 13,a rule for multiplying numbers 
then pour off into shallow porcelain dishes, and evaporate to by 5. There is noth ing singular about it, as it is virtually 
dryness. A thick, gluey, resin·like mass will remain, and multiplying by 10 and then dividing by 2, which is equiva. 
here extreme care should be observed : for if the evaporating lent to multiplying by 5. The rule might be more lSimply 
heat be in excess, the substance will ignite like gunpowder. 

and clearly state'l thus : Annex a cipher to a number, and 
'Vhen the,gum is prepared, mix in the following proportions : divide by 2. 
Chlorate of potassa, 1 oz. ; prepared gum, t oz. i charcoal, There is no end to these " dodges " for abbreviating arith-
170 grains. Heat gently in an oven, and a powder iI:I made metical processes. A convenient one, which I do not recol
which .will not i�ite u�der the hammer, as chlor�te Of. pot- lect to have seen in print. is a short way of squaring I,um
&lisa Wlll

.
when mu:�d With sulphur :

. 
yet, w �'ln ignited, It ex-

. bt:rs ending with 5. It may be concisely stated thus : Multi. 
plodes With mon: VIOlence than 

.
ordina

.
ry �Iter gu�powde�. 

'Ply tohe tens (that is, the number with the last figure cut off) 

. 
I remember fillmg a gu.n cartridge �Ith It, and dlschargmg by. the tens plus one, and annex the figures 25 to the product. 

It. 
.
The hammer was dr,tv�n back With such f�ree fro� the Thus, to square the number 25, multiply 2 by 3, and affix 

recoll
.
that t�e lock was mJu�. 'Vhether thIS arose from 20, making 625. To square 195, multiply 19 by 20, and affix 

some Imr-ediment of the bullet s progress thr�ugh the cham- 25, or 38025. Any number of two figures can obviously be 
ber, o� me�ly f�m the force of the explOSIOn, I leave for squared mentally. Thus 752 = 7 X 8 (or, really, 70 X 80) 20 =  
others consideratIOn. 5625 

The manufacture of it appears simple i but it should be F�r a longer number, the work will stand tlmH : 
remembered that, in the preparation of the gum, if it be too 

43 '\ l'5 �1 1� 
much or not sufficiently evaporated, the powder will be a 43,l'5 61 1 0)  
failure. Whether the above powder will stand the friction , 

produr.ed in grinding in a powder mill, I am unable to say. 
I' Philadelphia, Pa. ELI,STAHLE. 

• • •• • 
Cheap Galva nic 'Uanary. 

'1'0 the Edit()r of tlw 8clentijic ArlUJrican : 
I am u!ling a battery much cheaper and (1 bt'lieve) more 

permanent than the one described in your paper of January 

ao. It was set up by an Englishman in my employ, of the 

name of Baron , two years ago, and I have used this kind of 

battery ever since. It consists of a cylindrical glass vessel,  

eight i nches deep and about the same in diameter . On the 

bottom of this vessel, a circular shoet iron plate is placed, 
with an insulated wire extending from the plate over the top 

�f the j ar. This plate is covered to the depth of one or two 

inches, with sulphato: of copper. Another iron plate is sus

pended above the sulphate of copper, and soft water is poured 

in until the upper plate is covered; to the depthof one or two 

inches. Thus made up and the circuit completed, the bat

tery wHl come up to its power in tw� or three days i but if 

needed to work at once, an eighth of an ounce of sulphuriC 

acid should be added. The plates must be arranged hori

zontally one above another, and both must be of iron. If  the 

upper plate is a quarter of an inch thick, it will last a year. 

These iron plates work j Ul:lt as well as zinc and copper, and 

can be had everywhere at a trifling expense. 'V. H. S. 

Philadelphia, Pa. 
• •• • • 

Small Steam Englnell. 

To the Editor of tlUJ .'icientijic American: 
The articles concerning the performance of small steam 

engines, which have appeared in your journal, are particu

larly interesting, and 1 hope that further communications on 

the subject will be published. 

Some time ago I tried an experiment with a two horse 

power engine, in order to ascertain how it compared with 

the power of a horse. 'I'he latter, working in a treadmill 

attached to a 22 inch circular saw, was two hours in sawing 

a. cord of pine wood, making four cuts and five sticks. The 

t'ngine attached to the same tlaw performed the same amount 
of work in j list forty-five minutes ; the cylinder was 31 inches 

in diameter by 6 inches stroke. Steam pressure was 35 to 
40 Ibs . ,  and the revolutions of engine about :;O() a minute. 

'fhe power was transmitted through a 4 inch belt running 

from a 19 inch balance wheel on the engine , directly to the 

pulley on the saw. The horse could stand the work only 

part of the day at a time ; but the engine was good for it 
every hour in the day and every day in the week. 

\ValthBJU, Mass. GEO. F. SHEDD. 
____________ 4.� •• ' .  

Mill Dams. 

To the Editor ()f the l:kw'ntijic American: 
Allow me to add a few facts to the communication pub. 

lished in your issue of January 23. 
A dam of about 120 feet in length , across a. Ilmall stream 

which wall at times strong and rapid, had originally been 

lJUilt of flattened timbers, laid up in the form of a crib, and 

filled in with grnvel ; it thus constituted a bridge, except 

about 30 feet for waste wat er, which regularly flowed over. 
Year after year tbe gravel would be washed out by the 

water making its way between the timbers, causing leaks 

and requiring an annual expenso for repairs. In 1819 I re
move1 the timbers on the lower side of the dBJU, and dug 

about 3 feet deep to the hard pan for a foundation 8 feet 
broad, upon which a wall was carried up, 18 feet high, 8 feet 
thick at bottom, and 4 feet at top, the slope being wholly on 
the lower lSide. Immediately against this wall on the upper 

side, a puddling of clay was carried up, the whole hight of 

the wall, along with the general filling for the bridge and 

I 

172 
172 

122 
61 

1892 1 25 732125 
This process may be readily explained algebraically. The 

square of (� + 5 (a representing any number of tens) is ai+ 
lOa + 25. But a2 + 10a = a (a+10) ; that is, the product of 
the tens into the tens plus one ten . 

When I first learned this rule,  many years ago, it did not 
occur to me that it would often be of use ; but I have found 
since that one dges often have occasion to square numbers 
ending with 5,and the rule has saved me not a little time aDd 
figuring . R. 

('.ambridge, Mass. 
• •• • •  

Experiments wUb Honey. 

To the Edi,t(;'r of the &ientijic Amcrlean: 
The crystalization or candying of honey has received 

much study from apiarians i and a remedy has been sought, 
"ith no successful results. Light evidently has considerable 
influence upon this condition of honey,and placing the honey 
in a cool dark cellar for preservation has b een many times 
recommended. 

During the past autumn, I have experimented as follows : 
I put up six l Ib. cans of beautiful linden honey, being care
ful to make ii into one homogeneous mass by stirring . It 
was thrown from the combs by an extractor on July 20, and 
put into cans on August 1 .  The cans were plact'd respec
tively as follows : one in a dark , dry cellar, one each undl'r 
shades of l't'd, yellow, green, and blue glass, and the sixth 
can in full light. On November 8, the honey in the cellar 
candied to a white. November 22 to December 10, honey 
under colored shades candied, first in the red, next in t1e 
yellow, green, and blue ; while the honey in fnll light re
mained transparent until January, when it soon candied after 
exposure to intensely cold weather. }<'rom my experience 
an equal temperature would preserve certain kinds of honey, 
while other kinds w:mld candy under almost any circum 
stances. 

I think that candied honey, instead of being looked upon 
with disfavor, should be recognized as evidently pure. I 

hope , however, that the above experiments will lead others 
to follow up the light theory with beneficial results. 

Hartford, N. Y. ScIENTIFIC. 
. ·e . •  

A Match u nder the Mlcro.eope. 

To the 1i1du(;'r of the &ientijic American : 
Those of your readers who are fond of investigations with 

the microscope will find a beautiful object in tbe head of an 
ordinary parlor match. 

Strike the match, and blow it out as soon as the head has 
f1lsed sufficiently to cause protubt ranees to foml on it ; on 
that part of the head which took fire first, will be found a 
white, spongy formation, which, under the microscope and 
with a bright sunlight on it, has the appearance of diamonds, 
crystals, snow. frost, ice, silver, and jet, no two ma.tehes 
giving the same combination or arrangement. 

Tarboro, N. C. H. A .  'VALKEH. 
• ·e . •  

4. Railroad on tbe Ice. 

To the Editor of tlUJ Scientific ArIU.lrican: 
The invention mentioned on page 85 of your cunent volume 

of a railroad on the ice, is a powerful effort of genius, and 
will do credit to Duluth ; but, wlit use rails ? Put a spiked 
tyre on each driver of the locomotive, remove the bogie, and 
put in its place a pair of sled runners fitted with steering 
gear, mount all your cars on runners, and-elear the 
track ! 
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No rails will be left behind to absorb the heat of the sun 

and sink through the ice, or to be lost by a sudden thaw, or 
to be laid and removed. All this expensive track bUl:liness 
will be saved . Duluth thought to save the grading, etc. ,but 
didn't think far enough . That city can j ust as easily save 
the rails and spikes too. 

Permit me to thank you for the beautiful and convenient 
shape in which your paper now comes to hand. Old as it is 
as a publication, it seems to renew its youth, and to become 
brighter and better every yEar. C. E .  T. 

Washington, D. C. 

The Transportation of' 'Concentraled SulpbUric 
Acid. 

'],he danger attending the transportation of concentrated 
acids renders it desirable to manufacture them as near the 
place of consumption as possible ; but this is not always 
feasible-the acid must be transported. Its power of de
stroying both organic matter and the metals (except lead ), in 
case a carboy breaks, is well kL own. Other ph£ nomena, not 
80 well known, have also been noticed, and are wortll v of a 
brief description. A boat plying upon the river Rbin� was 
ladeu with 600 carboys o! s ulphuric acid of 66° Baum e, and,  
owing to some misunderstanding between shipper and re 
ceiver, was obliged to remain laden for six or seven monthl:l. 
&me of the carboys were broken, by the rolling of the vesl:lel 
or other cause, and the acid escaped into the hold of the . 
vessel. Of course the wood work with which the acid camtl 
in contact was charred, and the iron nailK, etc. , were dis
solved, endangering· the safety of the yessel , which began 
to leak. The remarkable part of the story is yet to COllie ; 
The iron work on the deck of the vessel was inj ured without 
having been in contact with the acid, and the boatman, who 
slept in the room where the aoid was stored , was attacked 
with a severe inflammation of the eyes, and suffered from 
asthmatic difficulty . 

Dr. H. Vohl conjectured that, through the !\(ltion of the 
acid upon the straw and other packing, and upon the wood
work of th� vessel , some volatile organic aeids were pro. 
duced, as well as sulphurous acids. To test the correctness 
of this surmise, he placed two pounds of cut straw in a large 
tubulated retort, and poured upon it j ust enough !\(lid of 
66° Baume to moisten it. Heat was at once produced , the 
straw was carbonized, and s uffocatin g acid vapors were 
evolved. No sulphurous acid was detected by the odor. A 
gl lSS tube was inserted through the tubulus, reaching almost 
to the mixture i the gases were drawn, by means of an aspi 
rator, through a solution of pure caustic potash, the opera
tion being continued for four hours. An analysil:l showed 
that, in addition to small quantities of chlorine and sulphu
rous acid, a considerable amount of acetic, formic, and meta
cetcmic acids had been absorbed by the potash. After the 
mixture of sulphuric acid and straw had been standing two 
days, the volatile acid products were examined , and it was 
then ascertained that the quantity of volatile organic acids 
had diminished , and that of sulphurous acid had increa!!ed. 
At the end of four daYl:I, the quantity of sulphurouK acid was 
sufficient to be detected by the odor. 

The same experiments were repeated with ba!!ket willow, 
pine and oak shavings, etc. , with similar results. These ex
periment!! were all made at the temperature of about 50° 

Fah. , without artificial heat. There is no doubt that, when 
concentrated sulphuric acid comes in contact with 1St raw, 
wood, or other organic matter at ordinary temperature, V91a
tile organic acids and l:Iulphurous acid are developed in con
siderable quantity. In the case above described , thel:le acid 
fumes, no doubt, attacked the iron parts of the vessel and 
made the boatman ill. Hfnce it is dangt'rous to !!leep in a 
room where th is acid is kept or transporte.d, unles!:! special 
care is taken to secure good ventilation . 

- -- -
Photolrraphlc Para"ols and Wearing Apparel. 

Among recent application!! of photography is the imitation of 
lace, by photo printing on parasols '1'he PllOtlJf}mphic Ne'lClJ, 
speaking of one example, says : Every fiber of the lace was 
shown with extreme sharpness. So pel'fect was the result 
indeed , that, unletl!! one touched the parasol , it was impossibl; 
to believe that the lace was not a ctually a tangible reality . 

The same procells if! now being further employed for print
ing handkerchiefs and shirts : and we were fortunate in seeing 
the other day SOIDe examples of what can be done in this deli
cal;{> fancy printing process. tlome handkerchiefs shown Uil 
had at the comer two or three butterflies most charmingly im
pressed, the images having evidently been taken direct from 
the insects themselves Other fabrics had sketches, evidently 
reproductions from woodcnts and engravings, obtained and 
printed by a photo · mechanical process, all of them being of a 
most delicate nature, such as could hardly be secured from 
blocks on lithographic stones. Photographic portraits of va
rious kinds were also to be seen impressed upon fabrics in the 
same way ; but these , perhaps, can scarcely be called novel
ties,  neither was the result so sUCCl'ssful as i n the case of th" 
other objects we h ave mentioned . The prints wer", undoubt
edly all produced by fatty ink, and would,  no doubt, 1)1' very 
permanently printed upon the fabric. Thi s method is mucb 
simpler and more satisfactory than printing in the ordinary 
'Vay by silver.' 'l.Its ; .  for very great care hos to be pxercised in 
the !.I.tter case , and failures are far from un frequent, th e dress. 

ing in the fabric being most difficult to remove and apt to dis. 
color the silver print. Moreover, there are the troublesome 
operations of salting and albumenizing, and flattening the 
stuff, which is by no means an easy proceeding, any more than 
the examination of the print in the pressure frame . This 
photo · mechanical printing upon fabricB is certainly an art t .... 
be cultivated 

© 1875 SCIENTIFIC AMERICAN, INC



FEBRUARY 27, 1 875.] 
" '  

PRACTICAL DClIANI8111. 
NUMBER XVIl I.  I which is the smallest ; commencing, then, when the piston is 

. at the end of the stroke, a calculation will give us eleven 
! sixteenths of an inch as the average exhaust opening in our 

BY JOSHUA RO!!E.· i last tablll, against ten sixteenths as the average exhaust 

MOVEliEN1' OF THE PISTON AND THE CRANK. I 
shown in table No. 13. 

To resume, then,  we find that, under a maximum of steam 

I 
T .\'!.LE NO. 18. -EXHAt:HT 0),' STEAM IN BACK END. 

lap, thil valve permits,  as before stated, the steam to exhaust :d���� Ji����:��';n (F¥:.b��n:en 
too early in the stroke, and that, to remedy this defect, we ' Inclles Incb Incb 
have no alternative but to add lap on the exhaust side of the I 11 3-4 1-8 full 1 7· 8 

,-alve. To do this, however, would reduce the exhaust open- 12 5-8 barely 1 7-16 full 

lng of the cylinder exhaust port ; hence some alteration in the ] 7-8 7-8 

proportions of the openings is necessary to enable us to ac- 2 7·8 3-4 

complish our end, which alteration is in making the cylinder 3 7-8 3-4 

exhaust port more than twice the width of the steam port, 4 7·S 3-4 
since exhaust lap can only be usefully employed under such 5 7-8 13-16 

ccnditions. In order to show the benefits due to exhaust lap,we 6 7-8 7-8 

will again alter our engine, giving the steam side of the valve 7 7-8 1 1-16 

an additional one sixteenth of an inch of lap, and placing 8 13-16 1 1-4 full 

seven sixteenths of lap on the exhaust side ; hence our next D 1-2 1 9-16 

experimental engine will have the following dimensions : 10 3-16 1 7-8 
Steam ports seven eighths of an inch wide, ribs (or bridges) 10 9-16 closed, and steam cushions. 

each five eighths of an inch wide, cylinder exhaust Jl'lrt two The average exhaust of the above is one hundred and thir-
and one quarter inohes wide, exhaust port of valve two and teen one hundred and sixtieths of an inch against the aver

flve eighths inches wide, steam lap fifteen sixteenths of an age of one hundred and sixteen one hundred and sixtieths of 
inch, exhaust lap seven sixteenths, travel of valve three and an inch , shown in table No_ 14, which shows a slight loss in 
nine sixteenth inches, eccentric rod twenty-three and three our last experiment ; this is, however, an apparent and not 

quarter!! inche!! long. 
. 

It_ rel!l loss, for the reason that, in our last experiment, the 

The only disadvantage arising from these alteration!! will steam was cu.t off earlier in the stroke, so that the quantity of 

be that, in consequence of widening the cylinder exhau!!t steam to be exhausted was less than in the former instance ; 
port, we have thrown the steam ports wider apart, and have hence the exhaust opening, in our last experiment, when 

hence had to widen the valve, and therefore to increase the considered with relation to the quantity of steam required to 

area of the back of the valve upon which the 8team acts, paIls through it in a given time, becomes greater than was 

pressing the valve to its seat ; HO that we haye proportion- formerly the case. It will also be observed that the exhaust 
ately increased the friction due to moving the valve under in our last experiment is (in both strokes) more free during 

its pressure : unless the valve is balanced , in which case the the early part of the stroke, that is to say, from the first to 

increase of area make!!! no appreciable difference. We have, the fifth inch of the piston movement, than was the case in 

on tbe other hand, shortened the length of the steam pas- our previous experiment, which is a gain of great value, 

sages to the amount to which we have widened the cylinder since it is during that part of the stroke that the exhaust 
exhaust port, and gained several other important advantages, opening is at its leaSt, from the pBrtial closure of the cylin-

as the following tables of mo,-emfmts rlisclose : der exhau st port. 

TABLE NO. 1 5.-J<'JloNT �TROKE. In the front stroke, at the nine and three quarters inches, 

PIston moved 
Incbe. 

1 
2 
8 
4 
5 
6 

PIlton moved Inebe. 
1 
2 
3 
4 

5-8 
· 3-4 
3-4 
3-4 

1 1-16 i 
.'i-8 bare I 

I 

PI.ton moved 
Incbes 

7 
8 
9 1-8 

11 :3-4 

12 

Port open 
Inch 

7-16 
1-4 

closed, and ex
pansion begins 
closed, but ex

pansion ends 
exhaust port 
open 9-16 inch 

TABLE NO. 1 6,-BACK STROKE. 

3-4 
7-8 
7-8 
3-4 
5-8 

PIston moved 
Incbe. 

6 
7 
8 

11i 

12 

7-16 
1 -4 

closed, and ex
pansion begins 

closed, but expan
sion ends 
exhaust port 

open 5-8 inch 

In the table No. 11 given in our last, we find that the 
widening of the cylin.fer exhaust port and the addition of 
lap on the exhaust side of the valve has retained the steam 
in the cylinder during three eighths of an inch more of the 
piston movement in the front stroke, and during one half of 

an inch more in the back stroke than was previously the 
case ; and further, that we have used the steam expansively 
during half an inch more of the front and during seven 
eighths of an inch more of the back stroke than in our last 
engine, the steam supply in the front stroke having been cut 
off a trifld earlier and the exp3.nsive steam retained longer in 

the cylinder. In the back stroke, however, the steam sup
ply is cut off five eighths of an inch earlier in the stroke and 
the expansive steam exhausted half an inch later in the 
stroke, so that the back stroke has been benefited far more, 
by the alteration, than has the front stroke. 

We shall find, however, on examination that the average 
width of the port opening for the admission of steam has 
been slightly reduced ; this, however, is not of great conse
quence, since the ports have (as before stated) a larger area 
than they require when in operation as steam ports ; 80 that, 
if the exha.ust is found to be as free as before , the last alter
ation of our engine will have been beneficial in everv re-
spect. 

-

TABLE NO. 17. -EXIIAU8T OF STEAM AT FRONT END. 

and in the back stroke, at the ten and nine sixteenths 
inches of piston movement, tIle exhaust is closed so that 
whatever steam,on the exhaust side of the piston, remains in 
the cylinder at those points is compressed by the advandng 
piston, and acts as a cushion to reverse the motion of the 
reciprocating parts of the engine, easily and without noise 
(in the same manner as the same end is obtained by giving 
lead to the valve). It is the lap on the exhaust side of the 
valve which causes this partial closure and compression of 
the exhaust steam (which is commonly called cushioning on 
exhaust lap), and which effects a saving of steam, inasmuch 
as it may be so projlortio�d as to enclose and compress su f
ficient steam to just fill the steam passages with steam at 
full pressure by the time the piston has arrived at the end 
of its stroke ; so that, when the valve opens, no steam will be 

required from the steam chest to fill such passages, and the 
valye need not therefore be given any lead, which, in turn, 
leads to another advantage, inasmuch as, to take the lead off 
the valve, we must set the eccentric back so that its throw 
line will be more nearly at a right angle to the center line of 
the crank, and the variation in the valve movement (ex
plained in Fig. 53 and its accompanying remarks) will be less. 
By taking the lead off the eccentric, we however decrease the 
opening of the steam port during the first two inche.s of the 
piston movement, which is a decided disadvantage, even 
though the average opening 'of the steam port remains the 
same in either case, because the closure of the port of the 
valve is proportionately delayed . 

The extreme limit to which the addition of steam lap, the 
widening of the cylinler exhaust port, and the addition of 
exhaust lap may be usefully employed is governed by, first, 

the exhaust opening becoming diminished when the piston 
is at the end of the stroke and during the latter part of the 
exhaust ; secondly, by the increased pressure of the valve to 
its seat (already referred to) ; thirdly, by a proportionate in
creatle in the travel ; and four;hly, by the point in the stroke 
at which th e  exhaust lap will close the exhaust port, and thus 
shut in and compres� n portion of the steam, on the exhaust 
side of the piston, in the cylinder :  it being evident that,if the 
quantity of steam so enclosed be excessive, the piston will 
compre�s it to such an extent as to make its pressure, by thA 
time the piston has arrived at the end of the stroke , grAater 
than is the pressure of the st�am in the steam chest., and of 
course yery much greater than the pressure of the steam on 
the steam side of the piston (which has decreased in conse 
quence of its expansion). thus entailing a serious back pres' 

Piston 
moved 
Inches 

Exhaust A.  
(Fig. 54,) open Incb 

CY������o;t�)���� B, sure,and caus ing the steam compressed in the steam passage 
Incb to be forced back into the steam chest so soon as the valve 

11 7-8 
12 

R<!tnrn stroke 
1 
2 
3 
4. 
.j 
6 
7 
8 
9 
9 3-4 

1-8 
9-16 

7-8 
7-8 
7-8 
7-8 
7-8 
7-8 
7-8 
5-8 
5-16 

1 15-16 
1 9 16 

3-4 

5-8 
5-8 
3-4 
7-8 

1 1-16 
1 1-4 
1 1-2 
1 13-16 

closed, and steam cushions. 

In order to obtain the average exhaust opening during the 
the stroke, we must of course, at each inch of piston move 
Plent, take the port opening of A or B (as the case may be), 

opens. It is ob,-ious , however; t.hat if the valve has any 
lead on it, this back pressure will be less than if there were 
no lead,because the steam would be forced back into the steam 
chest earlier, and therefore before it was compressed to so 
great a degree ; but in either case sufficient exhaust lap to 
cause such steam to be forced by the piston back into the 
steam chest would entail a loss of power from back pressure, 
and place a severe strain on some of the parts of the engine. 
as already explained in our remarks on excessiye lead. 

To illustrate these points let us alter our engine as follows : 
St eam forts seven eighths of an inch wide, ribs five eighths 
of an inch wide, cylinder exhaust port two and three quar
ters inches wide, steam lap one and one eighth inches, ex
haust lap three quarters of an inch. 

These alterations necessitate that the valve trayel be in
creased from three and nine sixteenthf! inches to four inches, 

1 33 
causing an increase in the distance traveled by the valve , 
and therefore in the power employed in moving it, of ovor 
12 per cent (unless the valve be balanced). 

The valve will now be eight instead of seven and one 

eighth inches wide as before, causing it to be pressed to its 
seat with over 12 per cent more pressure than b€fore. 'rhe 
exhaust opening will be diminished as follows (those points 
in the stroke here omitted not being affected by the change) 

TABLE NO. 19,-EXIIAUST AT FRONT END. 
Piston moved 

inches 

12 
PIston returned 

Exbaust open 
lncb 

1 -2 

5-8 
5-16 

Los. 
Incb 

1 -16 

1-4 
5-16 

7 
8 
9 exhaust closed, cushioning begins 

TABLE NO. 20. -EXIIAU8T AT BACK END. 
Piston moved 

inche8 
12 

Piston rp.turned 
7 
8 
9 

Exhaust open 
Inch 

3-8 
3-4 
9-16 
1 -4 

LOBS 
Inch 

1 -4 

1-8 
1-4 
1·4 

!l 7-8 exhaust cl osed , cushioning begins. 

Here, then, we have a large decrease in the exhaust open
ings, and have cushioned on exhaust lap three quarters ot 
an inch earlier in the front �troke and eleyen sixteenthR 
of an inch earlier in the back stroke : the otll Cr alteratioDl'l 
being that the expansion of our new engine will begin 
at eight and three quarters inches of the front and at seven 

and five eighths inches of the back stroke, that is to say , the 
steam has been used expansively during five eighths of an 
inch more of the piston movement dur ing" the front , 
and d uring fi\'e eigllths of an inch more of the back 
stroke than was the case previous to the last alter
ation made in our en6"ine. The effect. of such a move
ment would be to place an amount of back l)rCS8ure 

(due to cushioning on the exhaust shIp, to an excessive de
gree) so great as to force the valve off its seat and produce a 
serious strain upon the engine, and to produce a back pres

sure during the earlier part of th e exhaust by crampin g-it.  
Exhaust lap, suffi<:ient to prevent the exhaust from talting 

place too early in the stroke, is shown by our tables to he in 
every way desirable ; but when it is employed to cushion , or, 
in other words, to answer th e purpose of lead, great care must 
be taken as to its proportion , which must, in all caseR, depend 
upon the pressure of the steam used, and the speed at which 
the piston travels. 'With high pressures and speeds, a mini
mum only of exhaust lap is permissi nle . Another effect of 
exhaust lap is to take some of the lead off the eccentric, and 
to toat extent to correct the irregularity in the points of cut
off, expansion , etc . 

It will be o bserved that the variation in the point of cut
off at one end, as compared to the other end of the stroke, be
comes greater in proportion to the i ncrease of steam lap ; and 
there is no way of remedying this defect except we produ cl! 
still greater evils in other directions.  '''ere we to equalize 
those points of cut-off by giving different amounts of steam 
and exhaust lap at one, as compared to the other, end o f  the 
valve, we should increase the variation in the steam and ex
haust openingE , and cushion at widely d iffering points i n  the 
stroke ;  so that, when we have proportioned tll e steam lap to 
cut-off at about three quarters of the stroke, and the exhaust 
lap so as to leave the exhaust port open (when tIl e pi ston is 
at the end of the stroke) to the amount of about two thirds 
of the full widt h of the steam port, we have obtained all the 
benefits due to the employment of eith er of them , nor can 
we alter the value to accomplish a gain in any direction with
out entailing a loss in another. 

If the cyl inder exhaust port is twice the width of the 
steam port, and no exhaust lap is employed,  the valye may 
h ave steam l ap to about the width of the steam port ; but if 
the cylinder exhaust port is made more tllan twice the width 
of the steam port, a proportionate amount of steam and ex
haust lap may be added. For locomotives, common propor
tions are : Steam ports one and one quarter inches wide, rib 
one inch, cylinder exhaust port two and one half inches, 
steam lap one inch, lead of valve three sixteenths of an inch,  
travel of valve four and one hal f inches, exhaust l ap being 

dispensed with, except it be sufficient to j ust prevent com
munication between the steam ports when the valve is in the 
middle of its travel. 

------------.. �,.�, .. ------------
Actinic Lle;ht. 

The Athe1U1'um says : " 'When the vapor of bisulphide ot 
carbon is mixed with nitric oxide gas, th e mixture, on igni _ 
tion' burns with an intensely luminous flame of high actinic 
power, but of only momentary duration. MM. Delachanel 
and Mermet have , however, recently succeeded in p,od uc

ing a lamp in which this gaseous mixture may be convell 
iently burnt, and thus applied to photographic purposes. 
The nitric oxide is generated by the action of iron on a mix
ture with vapor of bisulphide of carbon ; the mixed gases 
are burnt in a kind of Bunsen's burner, the products of CODl 
bustion being rapidly carried off by a chimney. For the pur
poses of the photographer, this new fiame is said to be su 
perior to that of the magnesium lamp, while it is estimated 
to have twice the chemical power o f  the oxyhydrogen flame, 
and three times that of the electric light. 

• .  e . • 
AN interesting phenomenon is now observed in Cadunk, 

Lily and Lake ponds, at Southington, Conn. .Decomposition 
of vegetable matter on the bottom is producing carburetted 

hydrogen gas, which may be ignited at this season by aprly
ing a match at holes made in the ice. 
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RE-SA WING BAND SAW 

The annexed illustration represents a new and improved 
band saw, designed exclusively for re-sawing. After several 
years spent in experiments and trials, to construct a machine 
for the above purpose, Messrs. First & Pryibil, of 461 to 467 
West 40th street, New York city, a well known firm manu · 
facturing band saws and other woodworking machinery, 
have succeeded in getting a machine giving full satisfaction, 
and they have at present several of the m  
in operation. 

The capacity of the machine, shown 
in the engraving, the manufacturers 
state, is from 12, 000 to 16,000 feet of 
lumber per day. The hight of the ma
chine is 10 feet ; the wheels are 5 feet 
in diameter ; the weight is between 
4, 000 and 5, 000 Ibs. The saw kerf made 
is from n- to Th inch thick. and its 
sawing space is 30 inches, taking in tim
·ber 18 inches thick. 

As lumber has become costly, it will 
be seen that it is of great advantage to 
use a thin blade ; the saving of power is 
also considerable. On hard lumber, the 
saving amounts to more than the saw
ing costs. The general construction will 
be readily understood from the engra
ving. 

Further particulars may l)e obtained 
by addressing the manufacturers as 
above. On page 141 will be found an 
advertisement of this machine, and a 
copy of the manufacturers' correspon
dence with the Managers of the Ameri
can Institute. 

O n  the Motive Power oC Diatoms. 

Professor Leidy, in some remarks on 
the moving power of diatoms, desmids, 
and other algre, stated that, while .the 
cause of motion remains unknown, some 
of the uses are obviou�. The power is 
considerable, and enableB these minute 
organism s, when mingled with mud, 
readily to extricate themselves and rise 
to the surface, where -they m�y receive 
the influence of light and air. In exam
ining the surface mud of a shallow rain 
water pool, in a recent excavation in 
brick clay, he found little else but an 
abundance of minute diatoms. He was 
not sufficiently familiar with the dia
toms to name the species, but it re
sembled navicula radioaa. The little di
atoms were very active, gliding hither 
and thither, and knocking the quart:.!: 
and grains about. Noticing the latter, 
he made some comparative measure
ments, and found that the naviculm 
would move grains of sand as much as 
twenty-five times their own superficial 
area, and probably fifty times their own 
bulk and weight, or perhaps more. 

. 1  •. • 

A NEW PIE MARKER. 

The form of this device is plainly shown in the annexed 
engraving. The stamping portion may be made of any de
sired shape and of any suitable material. Its object is to 
give an ornamental appearance to pies, cake, or butter, and 
it will be found a handy little device for the purposes. 

It was patented December 23, 1873, through the Scientific 
American Patent Agency, to Mr. Thomas S. Macomber, of 
Hamilton, N. Y., who may be addressed for further particu
lars. 

• .• t .  
Look well to the little things, and the larger ones will take 

care of themselves 

J titutifit JtUtritlu. 
Electl'lcal Beslstance oC Varloos Metals. 

M. Benoit has measured with great precision the electrical 
resistance of various metals at temperatures from 0° to 860°.  
He employed both the method of the differential galvanom
eter and of the Wheatstone's bridge, and for each metal 
has measured several specimens. The mean of these is 
given in the following table, the second column giving the 
resistance of a wire, 39'37 inches long and having a cross sec-

BE-SAWING BAND SAW. 

tion of 0 '03 inches, in ohms, and column three the same quan
tity in Siemens units. Column four gives the resistance 
compared with silver : 

Metal. Ohms. 

Silver, A . . .  " . .  . . .  . . .  . . . . . . .  0 154 
Copper, A . . . . . . . . . . . . . . . . . . _ '0171 
Silver, A. (l) . . . .  _ . . . . . . . " . . .  -0193 
Gold, A . . .  _ .  . . . .  . . . . . . . . . . . .  '0217 
Aluminum, A . . . . . . . . . . . . . . . •  '0309 
Magnesium, H . . . . . . . . . . . . . . . '0423 
Zinc, A. , at 1150° . . . . . . . . . . . . .  '0565 
Zinc, H. . .  . . . .  . . . . . . . . . . . . . . .  '0594 
Cadmium, H . . . . . . . . . . . .  " . " '0685 
Brass, A. (2) . . . . . . . . . . . . . . . . .  '0691 
Steel, A . . . . . . . . . . . . . . . . _ . . . .  '1099 
Tin . . . . . . . . . . . . . . . . . . . . . . . . . .  '1161 
Aluminum bronze,A. (3) . . . . . .  '1189 
Iron, A . . . . . . . . . . . . . . . .  , . . . . .  '1216 
Palladium, A . . . . . . . . . . . . . . . . '1384 
Platinum, A. . . . . . . . . . . . . . . . .  '1575 
Thallium . . . . _ . . . . . . . . . . . . . . .  '1831 
Lead . .  _ . . . . . . . . . . . . . . . . . . . . .  '1985 
German silver, A. (4) . . .  _ . . . . . . '2654 
Mercury . . . . . . . .  " . . . . . .  _ . . .  _ '9564 

Siemens. 

'0161 
'0179 
. 0201 
'0227 
'0324 
'0443 
'0591 
'0621 
'0716 
'0723 
'1149 
'1214 
'1243 
'1272 
'1447 
'1647 
'1914 
'2075 
'2775 

1'0000 

100 
90 
80 
71 
49 '7 
36 '4 
27'5 
25 '9 
22 '5 
22'3 
14 
13'3 
13 
12'7  
11 '1  ) 

9 '77 
8 '41 

77'60 
5 '80 

. _. 1 '61 
I IA. annealed; H .  hardened; (1) .lIver '75; (2) copper tW"2. zinc: 88'1,  lead 0'4, 

tin 0'4; (8) copper 90, aluminum 10; (4) copper 50, nickel 25, zinc 25. 
These results, which are all taken at '0, agree closely with 

those obtained by other observers. M. Benoit has extended 
his observations to a range of temperature much greater than 
those previously employed for this purpose. He wound the 
wire around a clay pipe inclosed in a mume, and immersed 
the whole in a bath of water, mercury, sulphur,OJ; "" ' hni 11l11, 
which was kept at the boiling point by a Perret :. • ,_ 
Constant temperatures of 1000, 3600, 440° ,and 860° were t-': , 
obtained.Various temperatures below 360° were also obtained 
by a mercury bath. The measures were also corrected for 
expansion. Plates annexed to his memoir, presented to the 
Faculty of Sciences of Paris, show the results graphically. 
They show that the resistance increases regularly for all 
metals like tin, l ead, and zinc up to their points of fusion. 
This increase, ho wever, differs for different metals. \Ve no
tice that tin, thallium, cadmium, zinc, lead, are found to
gether in the upper part of the plate ; at 200° to 230°,  their 
resistance has doubled. Below them are iron and steel ; for 

[FEBRUARY 27, 1 �75. 
the last, the resistance doubles at 180°, quadruples at 430° ,  
and at  860° is about nine times that at 0°. Palladium and 
platinum, on the other hand, increase much less, and only 
double their resistance at 400° to 450°.  Gold, copper, and 
silver form an intermediate group. In general, the con
ductibility decreases more rapidly in a metal the lower its 
point of fusion. Iron and steel are exceptions to this rule. 
In alloys the variation is always lesi; t�an in thpir constitu -

ents, and this is especially the case with 
lterman silver. 

A Curloo", _"-rtUlela} Fish. 

A Spaniard named Fernandez, says a 
contemporary, has constructed at San 
Francisco a submarine propeller, eleven 
feet long, four feet deep, and four feet 
wide, and resembling a monitor in its 
general shape. A forward hatchway 
opens into a cistern which will hold 
forty gallons of water, introduced and 
expelled by means of a force pump in
side the boat and under control of the 
operator. The water passes in both in
stances through a hole perforated amid
ships under the keel. When the opera
tor desires to sink his vessel he fills the 
,; o' 3rn with water, and when he wishes 

ascend he empties it. By means of 
complex machinery, he is enabled to 
steer his vessel in any direction, and 
with remarkable rapidity. The hexa
gonal manhead or trunk, which looks 
like the turret on a monitor, is three 
feet long and from one to two feet wide. 
It is closed over with a hatch cover,held 
down inside by two iron claws, which 
are secured by iron rods. A slight pres-
sure on these rods in a given direction 
instantly loosens the claws and the 
hatch cover springs open. In this way 
the inventor purposes escaping from 
his boat, should anything go wrong with 
the machinery. The manhead has five 
small apertures for light, four of the six 
sides and the top having windows of 
French plate glass. On either end o f  
the man head, extending upward several 
feet, are two wrought iron rods, inte nded 
to facilitate the escape of the operator 
in danger, who uses them to force him
self from his place. To the aft rQd is 
connected a cJntrivance which makes 
th e upper section airtight, and the ope
rator, can, by it, expel the foul air. 

. � . 
IlIIPROVED AWNING. 

The device herewith illustrated serves, 
when raised in suitable position, a s  an 
awning for the exterior of a store ; and 
when lowered, may be used as a single 
large shutter. The constructioll and ar
rangement, as will be seen from th e fol

lowing description, are necessarily suited to both purposes. 
To a large inner se�tion, which is hinged directly to the 

building, a smaller outer section is similarly attached. Both 
sections are composed of a framework, the pieces of which 
are set at right angles. so as to form square or rectangular 
air chambers. The frame is covered with sheet iron, tin, or 
simil ar suitable material. When both sections are let down, 
as indicated by the dotted lines, the device forms a shutter 
which closes the entire front of the store. When raised at 

an inclination to serve as an awning, the outer section is al
lowed to ·swing from its hinges for the purposes of a sign. 

The invention is simple and convenient, and, doubtless, 
will be found an economical substitute for the appliances 
which it is designed to replace. Patented December 1, 1874, 
to Martin Stonehocker, of Streator, La Salle county, Ill., to 
whom letters for further information lIlay be addressed. 
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ManuCacture o C  Extract oC Indigo. 

To make what is  generally called sour extract of indigo, 
mix 5 lbs. of best Bengal indigo in ao l bs.  of strong oil of 
vitriol . Let it stand five day s ; th en put it in a tub and add 
40 gallons of boiling water to it ; then filter while hot 
through strong felt cloth. 'rhe fil ters are usually made 
thi� wa\' : A frame like a table top, 8 yards long, 2 yards 
wide. 

'
This frami) i s  divided i nto fo ur filters. Pieces o f  

wood across a r e  put on t h e  top a n d  m a d e  to fit t h e  hol es 
(the shape of lJO w l s ,  wi th small holes perforated in them) ; 
then the felt cloth is put on the top,  and th e  liquid is put on 
the filter and filtered through. 'rhe sediment at the top is 
use d  to color pottery molds ; that which runs through is 
put in a tub, and 40 lbs. o f  common salt added. Digest for 
six hours ; then put on the filters again for four or five days. 
'1'hat which drains through runs away into the sewers ; that 
on the top of the filters is the ext ract. For these propor
tions the extract should weigh 80 lbs. '1'his is sour extract 
of indigo of  commerce. 

FREE EXTIUC T.--To make free extract of indigo, p ut 100 
lbs .  of the sour extract in a tub , 12  gallons of water as well. 
�eutralise th e acid in the extract with strong soda ash liquor 
until it  is free from any sour taste ; then put on the filters 
for six days. It should weigh 100 lbs. when it comes off. 
That is  free extract of indigo 'of commerce. --Chemical lYe /cs. 

------------__ .�I.·�I�.�------------
PUBLIC BUILDINGS IN BRUSSELS. 

The Belgian capital contains, without doubt, more fine 
p ublic buildings than any other city of its size : and its 
bright appearance , and the general asp('ct of brill iance and 
gaiety of its inhabitants, have gained for i t  the Hame of " the 

miniature Paris . "  A new boulevard , which traverses the 
city, is now completed ; and the principal building situated 
on it, the new Exchang-e, was opened last year with a grand 
ball , at which the King and Queen and other celebrities 
were present, in all some 3,500 persons, so that, although the 
floor of the groot hall occupies some 4, 000 superficial yards, 
the dancers were much cramped for r00111. 1\1. Leon Suys 
is the architect of the building, which was begun in 1868. 
It is aoo feet long by 150 wide ; it  i s  rectangular shaped, and 
its prin cip:11 fa�ades open on the Boulevard Central and the 
Rue du Midi. 'rhe style is m ixed, the architect has united 
the types of yariolls ages, iron is  found in complete harmony 
with stonc, and the result is a splendid hal l of commerce, a 
saloon which can at ll,ny timc be converted into a theater, 
one of the most capacious concert rooms on the Continent, 
and a trophy of almost dramatic elegance. The sculptural 
ormmHmtatioH is very rich. '1'he frontispiece of the great 
peri sty Ie represcnts the city of Brus sels, surround ed by 
groups of allegorical figu res--I ndustry, Agriculture, Peace, 
Xavigation, Painting, Free Trade, etc. Many other groups 
to sculpture decorate th(; outside o f  the building, which is 

J citutifi, �lUtri,au. 
surrounded by a large dome , culminating i n  a gilt spire. 
The immense cupola,  says Harpers' lVeekly, from which we 
extract the engraving, is  supported by twelve Corinthian 
column in reddish gray stucco, while the galleries rest on 
columns imitating dark red porphyry. T h e  floor is a mas
terpiece of mosaic work, executed by Italians. '1'he sun 
burners, by which thb magn ificent str\lcture is lighted, are 
composed of 1 ,400 j ets of gas. 

------------�.�'<I>�.4. __ ------------
Solders and Soldering. 

Continuing our remarks O�l this subject (see page 112), we 
ha ve now to speak of hard solders and of the methods employed 
to solder other m etal s t'lan tin, lead, and zinc. Probably the 
most important of these methods is  that known as brazing, that 
is, the process employt'd for uniting p ieces of i ron, sipel , cop
per, etc. , by means of a solder consisting of brass, or an alloy 
of copper and zinc in different proportions. 'This solder i s  
technically termed strong o r  hard solder. In workshojJ par
l auct' ,  this is  d enominated spelter, a nam e  wld eh in comm erce 

is used to designate the bars or ingots of cast zinc, as reed \'ed 
by the metal merchant Although this use of oll e name to 
indicate two yery d ifferent things i s  at t imes confusing to the 
tyro, there is little fear that he will be misllllderstoo<l i n  the 
workshop or by tradesmen if he asks for his hard solder un
der the name of spelter . It is  of  far more importance, how
ever, to remember that, for some kind of work, commercial 

'spelter is not so well suited as other brasses ; for it ordinarily 
co-nsists of eq ual weights of zinc and copper, and in certain 
cases it is ud visable to use a harder solder than is ohtained by 
these proportions . The admixture of copper and zinc produces 
a series of alloys differing considerably in their qualities ; and 
when tin is introduced, the increase or decrease of the zinc 

and tin produces a compound metal, the properties of which 
are widely different according to tlw relative quantities of the 
ingredients used in its production . Spelter when home made 
is best prepared by melting the copper and zinc in separate 
crucibles,  the copper being in a crucible large eno ugh to hold 
the zinc as well. \Yhen both metals are thoroughly melted, 
the zinc is  poured into the copper crucible, the two being 
stirred well, so as to ensure thorough admixture, when the alloy 
is  poured out on to a bundle of birch twigs or pieces of coarse 
basket work, supported over a tuh of water, the obj ect  heing 

to obtain the solder in form of fine grains with an irregular 
crystullization. If, when taken from the wut!'r, the spelt " r  i s  
not sufficiently uniform i n  size of grain ,  i t is si fted through a 
sieve, and the large particles are crushed in a cast iron mortar 
or any suitable appl iance, and again passed through the sieve, 
for fineness and uniformity of size are essential to the aCCOIll 
plishment of some e xamples of brazing in a thoroughly satis
factory manner. '1'he manufacturers of the hard solder , 
howeyer, usually cast it into ingots, delaying the cooling i n  
order to develop as much a s  possible the crystalization, which 
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is found t o  facilitate the subsequent crushing and sifting of 
the spelter. The fiux used i n  nearly all the operations per
form ed with hard solder i s  borax--the biborate o f  soda-
whieh not only prC\"ents the surfaces of the metal s from be
c oming oxidiz ed,  but also exercises the f('lllarkahle property 
of dissolving any oxide already there. In SOlll fl cases the fiux 
can be dispensed with, but the pieces to be joined must bp 
filed perfectly bright and clean, and care taken to I l l , .]t  th e 
solder 118 quickly as pos sibl e when heat is on ce appl ied . 
The handiest way is, however, to dissolv" the borax ill water 
and 11dd the solder, forming a paste wh ich can be easily sprt'ad 
on the surfaces of shapes to which the d rier 1'o\\'d(,1" would 
not read ily adhere. For Illany j obs, however, i t  will be suf
ficient to merely crush the borax, which contains in i ts u n 
calcined state a considerable ljll11ntity of \\"ater ; and for otlu,rs 
it will be best to use merely a solution of horax. 

The ordinary proportions of the constitllPnts of hard soldpl' 
are usuall y  stat ed to he : 

C u p p e r .  Z i l l C .  T i n .  
Hardest . . . . . .  , . . . " . . . .  " . ,  . . . .  . ;\ 
Hard (spelter) . . . . . . . . . . .  " . . . . . . 1 
Soft . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . 4, �� 

and softer still is no l Ollg-er a br118s, b ut an a l l oy of t iu  and 
antimony (2 to 1).  By the rough and read.'- processes 11 f t h .. 
manufactories, llOwevpr, thes:, proportion s are pl"Obably never 

very accurately obserVl'd ; 11nd a variation of a few parts per 
cent is, perhaps , of  little llloment, when cOjlper and zinc alom, 
enter into the alloy. Thus, for �old"r for i ron,  the zinc m ay 

be present in the proportion of from ga to ,}O per cent, tho u gh 
the harder sollkr (that with least zinc) is to ill' p re ferred. 
For solderi ng brass anel copper, th e ordinary 'llf'lter will 
answer for common work ; bnt where , as in tIll' em e of, say . 
microscope tubes, it is desirable that the solder sho uld be as 

nearly as possible of the same color as the brass .  the propor
tions of zinc must be increased or decreased, according to tlw 
paleness or yellowness of the mctal to he sol dered. In a sim
ilar manner, it is o ften advantageous or a<lvbable t o  study 
the hardness of the solder, and to keep the zinc as l ow as 
possilJle to secure fusibility, without run n i n g  the risk of 
damaging the article to be sold lll"cd . Thus fOI" brazing t ubes 
of pure copper, tIl!' zinc may be as l ittk as �;) pel" " cnt, or 
e yen less ; or a solder composed o f  copper 7 ,  ?inc il,  auel  tiil 2 ,  
may be employed. F o r  uniting brass t uhes, That art' to bt' 
afterward bent and hammered on'r th(' soldered por
tions, an alloy of brass 77 '0 .  zinc 22 ' ,) ,  will be found to y ield 
hetter results than other hard solders ; hut if the t uhl's ar!' 
thi n, and have to hf' soldered to fl anges or pi( 'c('s of stouter 
subst ance, it will be ad visable t o  add a li ttlf' tin--fl"Om 2 to 
5 parts-- i n  place of  a similar quantity of "inc. \nwre, how

ever,  a large amount of work has to be done with the same 
kind of brass, the yery best solder that can be had is  to take 
the scraps of the metal itsel f, lind add zinc in the proportion 
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of 20 per cent, thus producing an alioy whose fusion point is 

sufficiently removed from that of the metal to be soldered to 

avoid risk of damage ; and yet it approaches so closely to it as 

to insure perfect union of the solder and the brass. A fine, 

hard �older, for joining small and thin pieces of copper or 

brass, consists of copper S6 '5,  zinc 9 '5, tin 4. It is a light 

yellow in color, and is easily reduced to a fine grain, resem

bling filings ; but it speedily oxidizes when heated, and 

should be well mixed with borax, unless it is completely 

surrounded by the fire. �\ solder for pure copper is made 

by mixing lead and copper, in proportions varying from 16 to 
25 parts of the former to 100 of the latter. These are pre 

pared by fi rst melting the copper, and then the lead in a sep

arate crucible. Add the lead as soon as melted, stir quickly, 

and pour out , either into ingot molds or on the bundle of 
birch twigs over tbe wat.er tub. These solders can be used 

without borax , for bmzing copper. 
Solders for gold necessarily vary with the quality of the 

gold they are required to join. For lS-carat and upwards, 

the usual solder consists of gold (lS-carat) 9 parts, silver 5 ,  
copper 5, and is best when made from filings o f  the compo 

nents, melted toge ther. G old solder, termed one fourth , con
sists of gold 3, alloy 1 ;  one third . of gold 2, alloy 1 ;  and one 

half, of gold 1,  alloy 1 .  The alloy is gener Illy compos€d of 

2 parts of silver to 1 of copper ; hut in one half solder the 

�ilyer and copper are in equal proportions. A solder for the 

commoner articles o f  gold is make by fusing gold 3 parts, sil

ver 2, copper 1 � ,  t{)gether, and then adding t a part of zinc. 

Stir and cool immediately. 'rhis solder will flow at a com
paratively low temperature. A soft gold solder is composed 
of gold 4, silyer l,copper 1 .  A solder for articles o f  12 to 1 6  earats i s  made o f  gold 2 4  parts, silver 9 ,  copper 6, an& brass 
�, the latter being a more convenient way of adding a small 
quantity of zinc than by putting that metal in its uncom
bined state into the crucible containing the molten metals. 
The brass, howevf>r, should be added when the others are 
melted. 

.\. hard solder for silver consists of silver 6(), copper 23, 
zinc 10 ; and being more fusible than " middling hard " sol
ders for copper, it does well for brazing the finer articles in 
hrass and steel . Sil vl'r solders are composed of 5, 3, and 2 
parts of silver to 1 of brass, and are

' 
called respectively one 

sixth, one fonrth, one third. The alloys should be melted 
�t'yeJ'llI timeH in order to secure bomogeneity , and are best 
when they are subsequently laminated into thin strips, 
which ure granulated ' into spangles ready for mixing with 
the borax_ A white solder for silver is made of equal parts 
of :iil ver and tin. If an article of silver is to undergo sev 
eral Ololdering operations, it will be necessary to employ the 
richer or less fusible solders,first,so as to avoid displacement 
in the subsequent appl i cations of beat . There are other sil
Yer solders which are found useful in certain kinds of work. 
One of these iH generally used for plated ware, and consists 
of �ilver 2 parts, bronze 1 ;  another of silver 4, bronze 3, and 
arHenic 0 25 ; or equal parts of silver , bronze,and arsenic may 
be used. A solder consisting of silver 2, Dutch gold 1, and 
arsenic 0 '5,is also found valuable ; but in all these,the arsenic 
must be added after the fusion of the other metals_ The 
button is to be drawn out under the hammer or laminated 
a�d eut

. 
into shreds or spangles for more com'plete incorpor

atlOn WIth the borax. A Holder for German silver is easily 
made by melting scraps of the metal to be soldered and add
ing an equal weight of molten zinc to them in the ' crucible ' 
hut this alloy is more ductile the smaller the proportion of 
zinc is. For general purposel:', however, 5 German silver to 
4 zi�c wi�l be found best. This should he cast into plates, 
cut mto pIeces, and pulverized. 

.
For articles of alu minum bronze, three solder.,; may be 

t,ned ; but the proportion s  vary with tbe nature of  the work 
and the number of operations the article ha!! to undergo. A 
hard Holder for al uminum bronze is expensive containi n e
about 88  parts of gold , 6 of s i l  ver, an d 6 o f  cop;er ; a " mid
dllng hard," about 54 gold, 28 silver, a nd 18 cop per ; and a 
" soft, " 14 parts of gold,  57 silver, 15 copper, and 14 brass
the latter being added for the sake of the zinc it contains. 

For
.
soldering platinum , pure gold is generally used, but 

somettmes about a half per cent of an alloy of platinum and 
iridium is added to it 

J citutific �lUtticau. 
opposite poles come together at each junction, and tbat I inces of Bnrgundy and Provence are the places of its culti
each rail is a ma?"net, the poles being alternately reversed vation . Throngs of women and children �cour the country, 
throughout the hne . Tbis production of magn etism in the collecting the snails in immense numbers, and depositing 

rails examined is undoubtedly attributable to tbe running of tbem in little tracts of land, enclosed with simply a trail of 

the trains, and to th� shocks, friction, etc. , thereby pro- sawdust. This last tbe snail despises ; he cannot crOSB it, 

duced. The hypotheSIS of electric currents , induced or di- I and avoids its vicinity as a matter of preference . Therefore, 

reet, must be rej ected, since it is negatived lJy experiments I for his confinement it is as good as a stone wall. After in

upo� the subj ect �ade with suitable apparatus. Although I carceration for t wo or three days, he is permitted to starve, 

the mterest attachmg to the fact above stated is at present and then the plot is laid out in patches of turf int!'rtlected 

purely scientific, it is not impossible, says the Franklin Jour- by paths of sand. A.bove boards are hung to serve as 8helter 

nal, that the magnetism thus developed may exercise an in- for the snails, which instinctively gather in large gTOu pS. 

fluence actually beneficial upon the stability of the roadway, The food provided consists in aromatic plants. sucb us mint, 
increasi ng the adherence to the rails and tbe friction. It is or lettuce and fragments of vegetables. ThiH is fed to them 

possible, also, that the magnetic currents may be stronger at three times a day in enormous quantities. At the end of 

the moment of the passage of the trains, than either hefore eight days , the snails become quite obese, and he8ides have 

0: after. If 
.
thi s  

.
be so, the observations may acquire a still attained a very succulent flavor. Then comes another period 

hIgher practICal Importance. of starvation for Reverll.l days, after which transmission to 
• '. .  • ! market follows. 

Pneumatic Tu bes In L ondon. I 
In addition to one liue of H feet pneumatic tubes for the 

transmission of large packages , mail bags , etc. , there is in 

London an extensive system of small tuhes in operation , for 

the sending of telegraph messageH. The small tubes are 
from l� to 2t inches in diameter, are under the ('ontrol of 
the Post Office department, they are d ivided into some 
twenty sections, and their aggregate length at the present 

.time exceeds seven�een and a half miles. 'rhe messages are 
en.clofjed in carri ers which are dri ven through the tubes by an 
ai r exbaust or .air pressure,prod uced by six air pumps worked 
by three fifty horse engines, located at the central station. 
'Vhere th e length of the tube does not exceed one m ile, tbe 
carrier goes through in about 11 minutes ; but lenger tubes 
require much m ore proportionate time. 

Iron pipes , as well as lead, have been tried ; but the result 
of experience is greatly in favor of lead_ ;'il"o deterioration 
is experienced in the lead pipes, and they are easy to main
tain . 'Vith the iron pipes , bowever, the case is different · 
oxidation of the iron takes place, and , the interior becomin� 
rough, the carriers are rapidly destroyed . The maintenance 
of an iron pipe is therefore found to be very expensive . 

Provided due care is exereised in the construction of the 
work, interruptions of the seryice are of very rare occurrence. 
\Yhen the carriers occasionally stick fast in the pipes and 
cannot be moved either by compress ing or exbausting the 
air, it is necessary to flood the pipe with water, and so force 
the carrier past the obstruction by an increased pressure. 

All tubes are now fitted with a small pipe,by which water 
may be admitted if necessary. 

The lead tubes are manufactured in as long lengths as 
possible, the 2t inch tubes being in lengths of about 29 feet. 

Each length is laid in a wooden trough as soon as manu
factu:cd, so th�t it ma.y be handled without fear of bending. 

A tIghtly fitung pohshed steel " mandril , " attached to a 
strong chain, i8 then drawn through the entire length of the 
pipe. This op'eration insures the pipe being smooth, cylin 
drical, and uniform throughout. It is necessary that the 
mandril should be lubricated with 150ft soap, so that It 
m ay not injure the pipe in passing through it. 

When laid, the leaden tubes are protected by bei ng inclosed in ordinary cast iron pipes, so that the Hinking of the 
ground, etc. , may not injure them 

The process of laying and j ointing the tubes is as follows : 
The leaden tubes, drawn and 'Imoothed as alreadv ex

plained , are delivered from the wooden troughs to the trench 
prepared to receive them. 

The iro n pipes ar .. then drawn over the lead , leaving 
enough of the lA9df!n pipe projeoting to enable a " plumber's 
joint " to bP made. 

A strong ehain ifl tben passed through the length of tube 
to be j oined on, and a polished iron mandril, similar to the 
one before m entioned, being heated and attached to this 
chain , is pushed half its length int{) tbe end of the pi pe_ 

Hourmands, it i� Hflid, prefer the snail when taken wild. 
00 long as the capture is made at a parliculltr period . After 
th e eggs are laid in May, the molluscs conceal thllllEClve� 
under stones to avoid the autumn frosts_ There they be
come perfectly free from excretions, and, drawing theIllwlve!' 
into their shells, close up for the winter. It is wheu they a.Te 
collected in this state t hat their flavor is said to be be"t , 

_ .... -
Wa8te of' Stock. 

We quote the following from our excellent cotemporary 
The Carriage Montltly ; it contains, not only good advice to 
carriage manufacturers, but hintll equally apJ> i icahlf! to nearh
all branches of trade : 

� 

In all manufacturing operations there is a Iiabilitv of WltHte 
to a greater or less extent, and the profit� of busin; ' 'is n re in 
creased or diminished with the care and j udglIlfmt ex�'rci8ed 

in the use of the materials employed in the articles lllllnufac

tured . It ill the same whether the article which we consum'

is high or low priced. To the carriage manufactnf':r thi� 
item 0 f waste is a serious thing , call ing for the great .. st scru· 

t iny upon his part. He has fonr departments to look after, a 
practical man to only one ; if he be a smith or a painter, he 

can Hee where to save in hiB branch much better th= in the 

branches he is not familiar with, and he has, thereforf', t.o 
trust to his employee, or foreman of the department. 'Vhere 

is the greatest waste, may be asked : is it in the wood shop, 
paint shop, or trimming shop '/ The waste may be la rger in 
quantity in the first named, as in this department much 

waste arises from want either of skill or care, or both, in se
lecting planks or panels, from which to cut pieces for It given 
purpose. The lumber itself may not be in such a �hape Un 
to cut to advantagil, or in such posi t ion that a proper selec
tion cannot be made without great waste of time. Pieces left 

after cutting from a board or plank, which lire not wanted 
at that time, are thrown to one side or in the wa �te corner 
to be cut up for firewood ; and when small piece� a re wanted 
for a given purpose, It whole plank or board is cut into, and 

thereby possibly spoiled for largt'r work to which it waH 

adapted . The person who has the marking out of the wood 
work 5hould have a place for small pieces, 60 that, when r!}
quired , they can be easily proeured without waste of time. 

Hmall savings help to make large profits . In t he �mith n ... 
partment , a great �aving ean be made, as in coal : lwi n g  care, 

in cleaning off the forge, to select all the good coal from the 
cinders. In !:!eparating the scraps of iroll , keep each class of 
iron scrap by itself. The care of loose screws bolts nuts 
rivets, washers, etc" (which , in a factory ru�ni!lg � hal f 
dozen fires, would, in the COUrlj6 of a year, make 8. very start-
ling amount) greatly adds to the profits. 

. 

It .sl�ould be remembered that all solders deteriomte by 
remeltmg ; and though waste scraps may be added to a new 
melting , i f  the work is of a particular kind, care should be 
taken that none of the scrap metal has been previously re
melte:l. In some cases it is necessary to remelt alloys Elev
eral times, in order to secure homogeneity ;  but when once 
that result has been ohtained, further remelting will only 
teud to destroy the properties of the solder. In a future num
ber we will give a few details of the process known as autogeno�s Bolded

.
ng, or, in shop parlance, burning, which, in 

certal� cases gIves a superior appearance to that obtained by 
solderlllg, and, under spedal circumstances, is  the olliv suit 
able method of uniting metallic surface�. -EII{Jli8h Meehan-ie. 

The new length of tube is then forced over the proj ectillg 
end of the mandril, and the leaden tubes (the ends of 
which have been already cut flat by an apparatus made for 
the purpose) then butt perfectly together, and a plumber's 
joint is made in the usual manner. B�' 1mis means the tube 
is perfectly airtight ; and the mandril keep!:! the sur face of 
the tube unner the joint a, smooth as at auy otber part of its 
length . 

After the soldering process has been completed, the man?ril is d rawn out by the chain attached to it ; the next length 
18 drawn on , and the process repeated. 

Where it is necessary to deviate from the straight line it  
is essential that tbe tubes be laid in a circular arc, whose 
radius shall not be less than 12 feet. The same care is neces
sary in entering the various stations, otherwise undue fric
tion will arise, and curves would be introduced which might 
cause the carrier to stick fast 

• • •• • 
Snail C ulture In France. 

Frogs, horses, and snails-the first are an odd but tooth
some dainty, wbieh epicures, in this coun try as well as else
where, dearly prize ; but horses, and especiaHy snails-these 
are articles of diet which the enlightened American republic 
has yet to be educated to relish. Hippophagy, we have re
peatedl

.
y expl ained, is as common in Paris, or nearly so, as 

the eatmg of beef ; and the worn-out steed finds his way to 
the abattoir as readily as the milkless cow or stall fed ox. 
Hence, as a mere bo-nne bouelte he has palled on the Gallic 
tasie, educated by swollen geese li vers or decayed salmon 
roes ; a ne w d ainty has been sought for, found, and the basis 
of the new industry which the production has developed is 
snails . There is nothing peculiar about the m ollusc. It is the 
every-day slimy little object of which one finds thousands i n  
gardens, vineyards, and woods. Switzerland and the prov1 

We come now to the paint shop, where the materiab lire 
very expensive ann deteriorate very fast. In this depart
ment is to be found the greatest wRste ; the employee seem s 
to give no thought that every ounce of paint wllsted is 80 

much money out of his employer'S pocket. How oft en il'l 
the most expen si ve paint thrown away ? A spoke , or we mlly 
Hay a wheel ,  has been rRpaired and painted over, and is to 
be striped with a carmine stripe ; color is mixed up, which, in 
quantity, is sufficient to stripe a dozen wheels ; when th!' 
wheel is striped ,the color is  laid on the shelf or bench, when, 

it soon becomes dry and unfit for use, and it finds its plac'! 

in the slush tub. Did you ever take a thought ItS to how 

many dollars that slush tub costs you ? It is a mixture of all 

kinds of paints, from the expensive cannine to the cheapest 

venetian red ; also ,there is varnish of every grade, japan , oil , 

turpentine, and time. Can you form an estimatl1 of its cost ? 
I trow not ; if you could ,it would startle YOU ; YOll would not 

believe that hundreds of dollars are wasted yearly in this 
tub. We now stop and look at the tri mming shop, for there 

is waste herA as well as in the other departments. '\Ye see 
cloth piled up on the shelves, varying in price, and leathel" 
of all kinds necessary. You may say there is no waste h ere: 

, look under the bench ; we see pieces of top and dash leather 

thrown together, pieces of cloth tbrown in any place except 
the bench. T I o t'Re pieces can o ften be used up to advantage. 
P. Aste , in his articles on buggy tops, tells us where to put 
our pieces of enameled leather ; other pieces can be used for 
curtain straps ; and of what cannot be used in the shop. part 
can find a ready sale to the man ufacturers of infants' and 
children 's shoes, and the other can be used by the mllnnfac

turers of Prussian blue . 

_ 1_ . .  
Magnetic RaHway Ralls. 

:'d. Heyl, engineer of one o f  the Germ!tn rail ways, in a re
cent r?port upon the special section under his charge, calls 
attentlOn ,to the development of magnetism in the rails . He 
says : " I  have observed that all the rails are transformed at 
their extre�ities, after they have b een placed in position a 
few da!s

: 
mto powerful magnets, capable of attracting and 

of retammg a key or even a heavier piece of metallic iron 
These rails preserve their magnetism even after they hav� 
�een removed, but they lose it gradually . 'Vhen in posi
tlOn, howeve�, the magnetism is latent, only becoming free 
when the chans are removed and d isappearing again when 
they are repla ced. Hence it is necessary to assume that two . \I 

These facts are wOrthy of the thoughts of tIle manufac· 
turer, lind the foreman of each department . Look well tf) 
the small pieces, for they are like tbe small open i ng in the 
hour glass ; but a grain of sand passes at a time , yet it is but 
a short time ere the last grain has passed througb . We may 
not notice the small- drippings from a barrel ; yet if allowed 
to drip, it will soon be empty. It is not what we waste to

day, but what we waste every day that absorbs our vitals. 
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N ew MIcros copic Telescope. 

Mr. C. B. Boyle recently exhibited before th e photographic 
section of the American Institute, in this city, a new optical 
i u�trument, which he called the microscopic teleHcope. It 
consh,ted of two p arallel telescop es, about three feet in 
leugth au!l t wo inches iu aperture, connected with hinges at 
thl' ends, and !leparated to the distance of the eyt's by an ad· 
j u ;ting screw. In order to produce the l'ffect of the micro
� 3 ')p3, h� pla�e8,  b e fore the obj ect glass , p rismatic lenses of 
about thrl' P feet focus, so th at, when these lenses are in po· 
sition, an ohjcct thre � feet in front of the object glass will be 
seen with both eyes distinctly, and magnified according to 
the powpr ()f tIl!' eye piece. 

C=IOUH FACTS ABOUT SPONGES. 
\Vith this i nstrument, although but latel y complpten, he 

11'18 al rf':orly made one curious discovery-that no matter how 
10::J.g a SPJnge m�y have been used, no matter how long it 
ill'ly h(lvo b�' : ' l l  lte p t  d ry, its l i fe is apparently r(lstored when 
it is w;;t. Til" Hp:mge beiug wet with warm water and 
placed in a warm rOJm, the e x t remities of the sponge, after 
n. l i ttle while, appear to 1>e alive, and reach out like so many 
snakes. The longer they are, the greater the motion . He 
had observed that wetting the sponge with salt water seemed 
to incre:J.se the m :>t.ion. Xearly half of all the slender points 
�eemcd to come to life. Imt a ftf'r they hecome dry the motion 

(�f\(l�l'S. 
He has pllt upon a �ponge all sorts of dust, so that they 

�hould be under the same circumstances as th� POfl'S of the 
sponge, but IDtb i ng but the porell of the sponge apppared to 
he in IU Jtion.  Und!. r  the instrument, th" sponge has no 
lenger th e appearance of a sponge ; it  appe ars like caverns, 
rocks, etc. These moving parts , when caught with plio 
prs, would pull out a portion of the sponge . \Vhen there is 
much wate r  in the sponge, they seillll to be satisfied, but it is 
Il� the Hponge i s  drying gradually that they appear to have 
life. 

Th" power of thiH instrument was forty-two diameters. 
• •  e . a 

bD n :�8E PIIOTOaR U'IIs. -There are now on exhibition in 
Paris says the RevuB Industl'i?lle, the two largeMt photographs 
which have been made since the introduction of the art. One of 
thesB photographs rf'presents the principal fa�ade o f  the new 
Opera, the o ther one of the hronzf>s-the Departnre. by Rude 
-of til" Arc de 'friamphe de l ' I<1toile. Each o f  the prints 
m ? a � ures four fl'et three inches in length and three feet 
fonr i n ches in hight. They were obtained in one single 
piecf',  by well known processes, and with the aid of a large 
and specialJ �' con�t rueted camera. 

• 

DECISIONS OF THE l' A TENT OFFICE. 

BEFORE THE BOARO OF EXA)fIXERS·tN·c U r F. F .  PRES1i:NT : MAltO'V8 s .  nOPKIYs.  R .  L .  B .  O[ � \ R .{ � .  C O S" C rJ R lt [ S' G . - A. Pl)LIOA'f [ON O F'  MILLER T .  OREJ!.�·LEAl"· 
AND U EORGK '"t.  +\.DAMS YOH A PATENT FOR A CAR COUPLING. 

Bl�� J�i��ta;��!�ent::��n�rre�'c��;�it�lilri��j�e ����.nJ� ���8��!n&:nt�a������;' l i nk stot', aul are , there fore. Dot in point. The rejected cases of .Jones and 
:\1 \ l lory, h.owevcr, completely answer the claim presented, and in the case of '1 ,lIory this Is admitted b)' the applicant In argument. But the point Is made ���t �:g�c�c�fa��t"�a������ aITo�I�"i�o.:' I�Juin��:,u�::i�i i� I�",;��� !�� �� h13ue it rd.iSe3 15 not to be avoided by this Office . Tile Supreme Court of the United States, in the csse of Brown va. Selby (0. 
H . ,  Vol . 6,  No. 12) held that � .  the mere fact of having unsuccessfully appJicd 
fur It patent " could not tal{e a case out of the category of unsuccessful experltll'!n ts. ThIs WJ"i a Cl�e in which a rejected appllcation was invoked to defelt a patent .  It had be�n rejected. withdrawn, Rud never renewed. ..Ifter dlscT'I,sinz evidence introduced with respect to the making and using of a trl l c tI inc by t :1C rejected appl ic:lDt, which machine was held to have been an 
�ir.ei�ln�citl�.\�gfnet�����t.1 ��It�� �'e �:��riJedo�:o:nt�g:ld��:Ji�:p��:f:t C.l n  the fact that such an application was made, and afterwards yoluntarlly 
������rc��rtn�!�� ��yw�li���e�h�re,��e t�i����;·;e.fic��d !������do��� ��� 
�l1CIUO:I ,  in the ab3ence of Independent proof sufficient to defeat the patent 
:f ��:������ bJf���otrhCee�� i�S �gg�i���?dnedsi�rre'�gi{CI�?r invention was one 
In the C't.sc of tne Northwestern Fire Extinguisher Company VB. the Phila· 

�\�E����eh�dt�o1u�::� �?itia;:���r �oini'!il�'a��nJbn�:i�j���e!:r��I�:; prob,bly an all mdoned appllc" tlon bv operation of the 3:ld and �5tb sertlons o f  the Act of .J uly H, tR70, was Invoked to defeat. a patent, or one of the clahns 
or a natent. The court gl.ve the sub,1ect elaborate and learned consideration. ��� ���t����: :g����� �tfe\�ft:!O;rg�fl��e�rl��.

trDov':,��!'oc;.oml�tnl���lb��I�e� hec!l otfercd ,an1 c�m!llete working- apparatus having been eXhibfted to show, t !lat the invention was actually perfected and used in publlc at the time of, 
o r  prLor to, the fi1 in� of the reJected application, that application and the 
:11 �1 � ��:�g'rl\�� iih��th:� �\������� bfl�ti�cfat�etngi nfh�o r�!fl��kti�� ig,v������ ,"(·nUon . Tue lan�uag'e of the conrt was that rejected applications I � lack the essential quality of a publication , In that they were not. designed for general circu-
���lge� rnoih�e��8��J� ::?�gea6���¥��1�;:e:

h
;f Ij!����tt.e�g[ai��t ili��Y ;i:h� 

����?ri�e���e ���d��gIlt�Z Ci���ic , but for t.he speCial purpose of being 
• •  Altho!lgh teey might incidentally become known to any one whose res.c:trcbes In the Patent Office might aisclose their existence, they are not, therefore. puollshed within the meaning of the Act of Congress. " Hat i t Is said tiley establ lsh the fact of Invention . and so disprove tile novclt.y of an invention subsequent in date. It is needless to refer to autho-

�nhC�}:hs�?t�s��i�Js �o dre��1������?�� �:srl���b���c�ri��ntgf �h����W;: does not con�titute an Inve-:ltion within the meanin� of the patent laws. It 
���t7tiS�S �61����IP:cit:�� ::a��f::a��c�Ne��b���n�fI \� A�; �����:;����eiJ 10 a form capable of useful operation, it has not attained the proportions or t�c  Chu.lcter of a comnlete Invention . However 8ugogestive and valuable it 
In loy be as an unt,rled ttieorv, it is Ineffective against the practical and useful 'PI'oduct of Inventive skill . "  
(J�ld��ge�.�J�i)�1r.,a�:o;.
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e
J�?ltlc�;:,���1�8aJ3Ylg! COllrt held that an alleged Invention, a. exhibited in a reJected application IDPrely, must he laid out of Yiew as an objection to the validity of a patent. 

The court said : ., As regards anything shown In the ori!<lnal application )f Fa irbanks , made In l�j6 and reJect cd and withdrawn In 11l.J7. it io well settled 
�\�rc� 'h��t��td1��1;�P�il��g\Oa t�cac�gl'�,a��e�u�gt i����r��t� � ���':��Fosn wtthin the me�\nlng' of the patent �aws. Evidence that such a description 
'wa s made does not show of itself a prior invention . Such a description bas not the _ame elfect 8S  a printed publIcation . It lacks the essential quality of dl������ 1}��t���Jr!��1;6;1�t}:g,u��r 1: V���� l�c:�:sfu��et�t t�:��h�tJ8g��� el'J ll v .  being so de::)Qsited for the special purpose of being examined and 
pas;:cd unon by the Patent Office , and not that it may thereby become known v) the publ ic . Althongh It, may inCidentally become known, the deposit of 
It I. not a publlc'tion of It, within tile meaning Of the statute or the law . )!oreover, although the description may be so full and precise as to enable 
ftnJo��"n��I���I� ��� �����;;l'J�� i�:���r

t
����!gt��

n
�r��������� ���c:�Wi)s� uutU it i8 embodied in a. form capable of useful operation . "  Tile .ame was also beld I n  dltIerent Jurisdictions, with respect to tile same s'lbject m'ltter, in the cases of Lyman VJ1. Myers. and the Lvman Patent R. Co. V'. Oswald . It is clear. we tblnk, tbat a rejected application Is not a publication . It does not necessarily make an InventIon known to tile public, and can.,ot by oresumptlon of law he assnmed to do i/.. If tbrougb it, a. t,hrougb any other medium. an invention bas actually been made known to the publlc, proof of that fact WOuld bar the ",rant or destroy tbe valldlty of .. p1tent. BlIt it would be tbe proof, and not tbe rejected application, as such, that would bave that etIect ; for Buch an -'H)�llcat!on is not proof of eltber reduction of an invention to practice, or 0l..!!'.s publlc use. Witbout proof of the making and usIng of wbat It may describe and lJIustrate, it Is clear, we think, In tbe lIgbt of the above mentioned decisions. and of a sound interpre. 

��!�ntg�!�:a�t:t�!�e;�a��J��cl�� �g�o':I':,m�s"odn 
a&t�Crtti��o��J'�� s�!'ld .utllclent to walTant tbe denial of a patent. Tile abandonment of an appllc .... don by operation of the present 8tatute, or otherWise, we think, by no means 

J cieutifit �tueritau . 
22!2±. , 
necessarily works the abandonment of the alleged invention It purports to 
�:i���bl�'n!t���gl�c;t�Sf�W�:�����!�ta�fyaoW:rc��1d���:b�g��ra'l,�I:Kfge making of an invemlon, It cannot be snfficlent to establish the abandonment of an invention j because an invention cannot be shown to have been abandoned until it Is first shown to ilave been made . In fact, tbe court decisions 
r�\':'�ie"J\�dt�g8�1��¥�!Yw��ct�bsaE���ted ��'rr:'e ��It�;t::;a������ tggl�:r\\��� and some, it would appear, by tile operation of the act of 1870. Now if the 
r::��t�g:et't��fp�����t�W't!,"�t���;lh';;�[�:�';��sa::,a.:'s�o��.�'1te?J :�: �!��;1� before tilem Invalld. on the ground tilat the Inventions hatl oeen abandoned to the public and become common property. They did not po hold, and we are left nO_her conclusion, either from the decfsions referred to or from the 
I���� th����fI�::t,1h::mt:3}� t�et������a��l�� ��o��eaJt����I?� ����� ��d �oat�!nttt�gl�;r. A consideration of what an appUcatfon is would Ref.'m to 

·When an alleged inventor duly tnet; an application for a patent. in thtH 
��tiWe�:dt��I��.Y li��l��������;a�tfr�g���ty: :�in �h�E�r�g��d�ll:�'�ri�? 
�l���l��c:iig� :t.t,t����lb:��t:b��gg����1��, v�a\n���c�r8d �f���

e i��':�� tions pat.ent . It is the Asme as if he had �ustained a nonsuit in a trial at law . Another proceeding may be Instituted , that iH, another application may he 1lled ; and unless there be proof (aside from the abandonment of a 
����e�:�PJ��:���)o�r3t��i t�ni�;��I.onJ�r!t:g�f I�::e ����d������egi t';;� 
:Eg�'����o�f�I���n��,� a��na�og:�����o�f ����

n
:;����:ii:t!�� �¥�ll;l�����f�'; or of an interest in it, before application for a patent, or before a patent had 

:��e:g:l�hne1D �h:���rennet�}; �:f.Pfrn
:ti!'11�����0�Of!n�J�b

e
��1:;'�i�[e &f�t a� plication,or neglected fo prosecuted it ,and it became abandoned, the assignee would thus be deprived of ilis interest in the Invention : for the Invention cannot go to the public and still the title to It "ubslst in an assignee .  The statute speciftes the abandonment of the " applfcatlon " onl", as a consequence of delay to prosocute It. and it would be strange if that consequence 
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ht�se ����:li�� ��� well as beo ,.e filing an application . The reason is tbat. wben an application has been rejected and ahandoned. tile tiling It may describe and !lIustrat" I. In slIostanUally tile same condition as If no application for patent for It bad �ia��P:��0�J�1ng 1�; �l�\;:�!1:n�:n�e�¥�: � rn��!�fI0��1 ,t�; S:���?g �!et�� 
11�s�e::{t t�re��CI�!�O����e�e;�nm:gel{C�fo�eNlte�:°'T�u:V�\: ����r��:Jt�!� nventors are spnrred to diligence 1n making their Inventions patent (whlcil 
U:;n��'b����:�)b��tl?�fiR� ��i���}I�ft �heWf���e��fo���i�rto�I��h��b�rJ'��::-after their applications ilave been filed and become void . But the evils. If therE) really be any, willch may follow a radical change in tile adjudications of the Olllre. witb respect to the holding of rejected and abandoned applications a bar to tile grant of patents fOr the devices tbey may describe and illustrate, must not, be left out of view in thts connection . There are thousands of these applications now in the Olllce. It i. probahle that most of them have been legally rejected. and that the references upon which they were r�jeeted might now be efted a8 a sufficient answer to new claims made for the devices tbey comprebend. But !L may he tilat some of �g:� n��deb�eg�f;ri:r�';t70:�rt��l�dthe I�l:so�t�lr��� �il���I�TI� ��YfE�)l�ne3� 
�bt:�i��e�f �rig:��;:����le:;glrC�t.lic�g:t1o����h:a�1e:�gf�:8�la��� l��e�:�a�� suggested that the models or drawings of rejected applications In tbis Office 
���ya��:;:�i�t�ati�e r:b��Cs't\��� �fei�al��·�!�r��it�ya�l�;!i�:�� a����g� cure natents fraudulen�y. If, however, the fact In any case appear that an applicant Is not an origtnallnventor. that Is good ground for refusing blm 8 patent. If it does not appear, fraud cannot be prefmmed againAt him. He mllst swear that he Js the originnZ Inventor before he can have a patent , and tbat is all the precaution tile law at present Institutes . An anticipation of possible fraud w!l! not Justify a refnsal to allow InYCntions to be made r�W,�t ���\.�:d�e'�;��I���I��� ".}·h�

e f��t ���tt���WJ�gS�I{Ka�?���ug:���� through the accident of their display here (for there Is no law requiring them to be displayed, and whether'they ever are or not depends upon the w!l! of the Commissioner) is no sufficient reason to deny patents,ln tile absence g�£,;;;g� �r�p��y�lJe��e�n�;i�t:�g: i:::;e���e�
n
f� tg�b8l'n u:� a aDna��t"'�:'lI� not be allowed, and where it is Judicially ascertained ont of \5:e Office,aft"r a patent bas Issued, tile courts w!!J declare the patent void . We apprehend, tilerefore. that no bann can come to the public from making patent thln",s which. 80 fllr as thLs Oftlce can duly ascertain, have merely been wrongl\, 

bei���dl:t��t�:�J'�he �;::, t�l�re��h���r�f t���r;:'���rdf.:"t'hned�e����d Making them patent is the mens provided by law " to promote tile progress of the useful arts . "  So far as·appUcants themselves are concerned. he only who prosecutes his rights in the manner marked out by law untH they are lawfully �ecurerf, is entitled to any consideration . Be who duly makes the Invention patent to tile pnb!!c Is entitled to reward, and he who fan. from 
���I���i:ri�tven11:,�1a;at.��. �'ifJ:�' 1�:e���o�arsor�e��f:g����;�la�VO:;e� law . untf1 lt has been made pat.ent, or described in a printed publfcatlon ,  or completely embodied in operative form and conferred upon the publ!e , In thi. country. 

We have then this case to meet. Sunposlng it to have been ascertained. to tile satisfaction of the Office. tilat an abandoned appUcalion was unlawfully 
�rt���d �oa�� �g�!U::� rri;;��io�e �reS!t�ef���e�:b�scea�s�Pg}iCaan;�ci�trii 
�t�8���:����:tUtS:� �rl::�JIfne:e�r����ig� ��:����f:i��et��tl�����?e�: plates. Can there be any doubt as to whichts the proper course? The former appl1catton is now but a mere unpublished description and illustration of the invention. A8 we have already seen . it Is not eyldence of the nerfeetion of '\n invention such as the law acknowledges. Unt.n it hus reached the perfected state of nn actual 1.,'Tant . or pat.ent, the benefit . for which a temporary 
���f'c��li� is ���Iitil��ti��.t :�:j����r.:�d c���;7t��e�t��p����R��I�ia��:lfl� 
the same catcJi{ot'Y. so far as the Je�aJ effect to bar n patent II!! concernp.d wtth an un perfected experimental machine. It eXhfblts, In contempI8tf()J� of law, merely an inchoate inventiOl) . not made pubJtc. Like an expfred caveat, it Is an imperfect manifestation � an embryonic device, and. Hke �� :�l:::�i:J���'e;�tig��ld never be inv -00 to obstruct the promulgaUolJ 
t)11���l�nasn;o�e;�t�';1�i��xrtW��m�:b�mo:::r d�B;�::J�e�'?fj� �1�pn�����I��,�C� it can no doubt be easttr avolded when it actually arrives. An act of Cmigres8 provldmg for the pubHcatton of rejected applications, or declarhll!' rhe dispia)' of rejected models here for a limited time equivalent to pnbllcatlon . would be effectual . We see no rea.::on for our contlnnlng an unlawful course from any apprehension of evil to come from a lawful one . These are our opinions, and we are urlZ'cd here, with much apparent. foree of reason , "'0  paQs our jud�ment upon this CAse without rellard to what has heretofore been done in the OtHce in like ca�es. We mu�t consider whether we ought to or not ; and we have held this case under advisement for Borne time , tn order. If possible .  to cOlTectly aticertain our leJ!al obl1�atlon In the premises. It Is true . no doubt. a� maintained In arIlUmE',nt .  t.hat the whole country, including the tribunals In the Patent OrHce, must follow the In.w. as 
�r�!�����������;:�:�:e.�����ge�l ���e ��I:���ta�g:n<f���!ionI�' �f alg� 
g7a����\���s (��dS{��� :�'�f��t:�oi�N ;b:JSO������li�1f;n ���������i in law to defeat an application for a patent. Yet for a lonK time ft has been 
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ei� pedfent., anrl our offiCial duty, In advance of any acUon by the Commissioner upon the subject, to undertake to change this course for ourselves even though we hold to the opinion that a chang-e is now necessary to hrlnJ? our ar.Uon into confonnLy with t.he law, as of late judfcfally Interpreted and fleclued. There Is not the Alight.est conflict, of which we are aware. under the present. law, bet.ween the board and the Commissioner as to our jurisdiction ' 

r���O��i:�ii'i����tp:ra;o��� ��e:o�?�������Ile�sT:.d npon, and as the point i� 
( To be concluded In a fmu1'e iS8ue. )  

�tttnt �tutritan and �orti!Jn �attnts. 
Improved Fastening Cor Railroad Ralls. 

John L. Stewart, Ellicott city, Md.-The object of this invention 
Is to provide a fasteniug for railroad rails, In which the use of the 
ordinary spikes Is dispensed with, and the devices so constructed 
tbat, the greater the pressure upon the rails, the tighter they are 
clamped. It consists in a grooved base plate attached to the ties 
and containing sliding boxes, which boxes are held in place by keys 
enguglng with undercut ledges in the sald base plate. The sald 
boxes contain pivoted hooks having a horizontal groove in the lower 
part, in which rests a bearing plate which supports the rail. Den<:>ath 
said bearing plate Is a cushion of rubber, 80 arranged that, when 
compressed by the bearing plate from the weight of the train on the rail, the hooks are madc to clamp the rail more tlghlly. 

Improved Machine Cor Making Fence Pickets. 
Isaac Levy, Ellaville, Fla.-The invention is an improvement in 

the class of machines wherein revolving and vertically adjustable 
cutteI' heads are employed for dressing the heads of the pickets. 
The improvement relates particularly to tll.e construction of the 
sliding or reciprocating table and an attachment thereof, for SlIp-
porting and clamping pickets of dill'erent If'ngth... , 

1 37 
Improved Door Mat. 

Orrin Rice, Adrian, III -The sheet metal plate is perfomted with 

holes, and the tufts of corn husks are Inserted through them, one end 
of each tuft being drawn through ODe of a pair of holes, IIDd the other 
end through the contiguous hole, so that the free end portions of the 
tuft will project on the opposite or face sidc of the plate, and the 
middle portion will project on the back of the plate. The ends of 
the sevl'ral tuftq are then cut to a uniform length, and the mat Is 
complph·. 

Improved Cherry PUter. 

William B. Knapp, Tecumseh, Mich., assignor to himself and Frank 
Bumann, of BRme place.-This chen'y pitter is formed of a tube, 
open at both ends, having a knob placed at one ond, and teeth 
formed upon its other end. The cherry Is pressed against the 
toothed end of the tube, which causes the pit to drop through th .. 
tube into a N>cl'lver, Ica\1ng the cherry whole and ready for use. 

Improved Handle Cor Ch ild's Carriage. 

Charles F. I.!Iuer, Pittsburgh, Pa.-This is a metal handle for chil
<lren's carriagr,s, having a concave T-shaped pie�'{l for attaching It to 
the woed framc by which the carriage is pt·opelled. The T pie�'{l is 
so contrived th at it. applies to the cro8.'\ piece and one of the shafts 
at their junctiou, and also serves to re-enforce and strengthen them, 
besides attaching the handlc, thu" uniting two piec('s in one, and 

saving labor and material in the making. 
Improved Atomizer. 

Charles E. Robin�on, Brooklyn, N. Y.-This invention relaks to 
certain impron'ments in burners or atomizers for oil-burning fur
naces. It consists in thc combination of a tubular valve, a stem 
valve contained inside the tubular valve, ond a valve seat, 80 con
structed and arranged that the jets of steam and combustible liquid 
issuing therefrom form two hollow cones intel'8ectlng and inyertert 
with respect, to each other, so us t{) insure the thorough mixture of 
the two elementq. The invention furtheI'conslsts in the combination 
with the said valycs and valve stems of their resppdin' f,,,,o:! pll""8, 
and al>!O ln the adjmtment of the yalve,". 

Improved On-Burning .'"ppara t ..... 

Charles E. Rohin�on, Brooklyn, N. Y.-The object of tlll' invention 
is to provide a means for supplying petroleum or other liquid hydro. 
carbon to oil-burning furnaces. It consists In a large �lIpply tank 
provided with a st{lam heating coil, a feed pipe exWnding bf'low thf' 
surface of the oil, and a pipe for admitting dircct "t,,,am pressur" 
upon the 011 for forcing it out, in combination with an oil re�ervolr 
communicating therewith by means of a valve, and proyidpd with a 
level gage and inlet pipes for the oil and steam. 

Improved Book oC Letter Sheet ... 

Henry S. Jacksou, New York city.-The object of tltl,; invention 
is to provide convenient means for leaving memorandum in the 
absence of persons (''RlIed upon, and for preventing trouble ano:! de
lay in writing notes on various occasionM ; and it consists in a book 
having the leave� gummed for sealing, with perforation� across til" 
leaves to ollow mch leaf to be easily torn 011'. 

Improved Lamp Burner. 

James Curwn, Darien, Conn.-This is a burner of two wicks, ha�
ing the wick tubes bent longitudinally, either their upper parts or 
throughout their (mtire If,ngth, and 80 arranged as to fonn a star or 
similar shaped light. 
Improved Bed PlpeN Cor L ead-Corroding HouNe" 

Pewr H. Decker, Morsston, N. Y.-This invention has fer its ob
ject to furnish ventllat'ng or bed pipes for cau8ing a uniform <J!rcu

lation IIDd the snme de�'TOO of heat through all the corroding pots 
of all the tiers of the stack. The Invention consists in pipes mao:! .. 
tapering and provided with blocks in the interior of their low .. r 
parts, with holes in the lower and upper parts of their sides, and 
with caps at their upper ends. By this construction the pasHIIge of 
the vapol'H from the lower to thp upper pipes induccs a draft from 
each tier of pots. 
Improved Fire Box Attachment to Steam BollerN. 

John Lee, Hazleton, Pa.-The object is to protect the rivet joim 
from the direct impingement of heat, so as to avoid the wealwn ing 
of the Heam joint without diminishing the fire surface. Tbis is don,' 

by a seamless hollow casting, having projecting tubes which may h" 
forced through and hE'ld tightly in holes of the boller, while thel' 
may be readily removed by driving a punch passed through tit., 
outer holes. 'I'he latter may be stopped by detachable plugs. 

Improved Thread-Winding Guide. 

Eugenc L. Manchester and John A. Bolen, Springfield, Mas8.-Thi� 
relates to the thread-winding guide used In thread mills for guiding 
the thread and laying it on the spools. It consists of a wheel in that 
part of the guide which is employed for luylng and compacting the 
thread on the spool. The object is to substitute rolling for slldlIUr 
friction, and thereby economize in the cost of guides by larg,'ly leH� 
sening the wear. 

Improved R u CHcr. 

James McCullongh, Aspinwall, Neb.-The essential feature of this 
invention consists of the rutHing pawl or plate, mounted so as to 
work on a pivot, and connected to the bell crank, by which it Is 
worked in such manner that the friction due to sliding In waJs is 
avoided. It is so actuated that, In pushing the cloth forward, It. 
presses harder as the resistance increases, and in drawing back It 
rises 011' the cloth and moves back easily ; and it also acts as a guld" 
to control the cloth and prevent the ruffle from working laterRll r 
out of the ruffleI' . 

Improved SeU--Closlng Hatehway, 

Samuel Lawrence, New York city.-The covers of the several tloor� 
are connected. To the upper covers are attached cords which are 
scoured to counterpoised leveN. This construction throws the Im'
era back when the covers are raised, so tbat the�' will be out of the 
way of the ca.rriage. To the inner ends of the levers are attached 
cords, which join a single cord which passes down along the side of 
the hoisting rope, and its lower end is attaehcd to the carrlage. To 
the cord, at suitable distances aport, are attached rings, through 
which the hOisting rope passes, so that, when the carriage is raised. 
the cord may gathcr in loops. By this construction, a s  the carria!!,,, 
is raised, the weights raise the covers, so that the carriage does not 
come in contact with said covers. As the carriage in ita descent 
approaches the bottom of the well hole, Its weight tightens tit .. 
cords, draws down the levers, and raises the weights, allOwing ttl" 
covers to close gradually by their own weIght. ' 

Improved Bottle Stopper. 

Charles De Quilifeldt, New York city. - A stopper-carryimr 
yoke is pivoted at some distance from the ends of a wire lever 
frame, swinging in eyes of a wire band attached to the neck of th� 
bottlc. The elastic stopper is made with disk-shaped base and cylin
drical shank, perforated for the passage of the yoke, and is tightly 
secured to the bottle by a sleeve-shaped and flanged cap piece. The 
closing of the stopper is performed by guiding the base part into 
position on the mouth, and swinging the lever frame down . 

Improved Sewing Machine Caster. 
Jl.lbn H. Plank, BlOOmfield, Iowo.-This invention consists in com

bining a lever with the socket plates which refll'llve the feet of the 
sewing machine legs. Sald lever Is pivoted and otherwise so arranged 
that, by a movement thereof, the casters of one end of the socket 
may be lifted 011' the fioor and the snpport of the machine trllDB
ferred to the legs, to hold thE' m n {'hine firmly against shifting about 
while being nsed. 
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�usintSS and �trsonal. 
TIuJ COOrge for Insertion under thiB head ill $1 a lAne. 

Dry steam dries green lumber in 2 days, and is the 
only Cheap House Furnace.  H. G. Bulkley, Cleveland, O .  

Agricultural Implements, Farm Machinery, Seeds, 
Fertlllzers. R. H. Allen & Co . •  189 & 191 Water St . •  X . Y .  

Magic Lanterns, Stereopticons o f  all sizes and 
prices, for Parlor Entertainment and Public Exhibitions . 

Pays well OIl small investme n t .  Catalogues free . l\fc .A..l· 

lister , )Ian'f'g. Optician. 49 ); u.ssau S t .  , X .  Y.  
'Wanted, two sets Flour Mill Machinery, second 

hand j 500 Cotton Spindles ; Shingl e  �Iill . Isaac E .  Hharp , 
EYcning Shade,  Ark . 

'Yanted-Partws to manufacture a first class Sec
t ional Safety Boiler. Term� liberal . Pro1lts large . Ad· 
dr(>ss S .  T. Hussel l ,  S pringfiel d ,  Ohio . 

'IYanted-A party with largp capital to nUlIlufac
t are patent al' t i l' l i� s in grt'at d eman d .  Address X. H o t z ,  

150  Ca lyer )-iL . 13roul"lYIl , :E.  D . ,  X .  Y. 
Piano and O rg-an Wire Work of all kinds, Valve 

and Key Pin ::.. , 11'011 and Brass Fini shing Nan� , & e .  & e .  

T h e  lI euuey �lal'hil1e C o . , 'Yolcottvtlle , Conn . 

:lIodel Engine ,,'anted-c\d(lresg · ' Eng-Ine, · '  Wor
cester I )Iass . 

Agents Wallted-!'lee Illu"tratlOl l , page 3!KI, De
(�em1Jer 19. lH74 , of thil' paper ; or ad<lresl'i G. E. Coppe ll , 

P. O .  Box 6�1i , EvauHyille,  Ind . 

)fanufacturer� a nd Deall'rg ill Cottvn Mill ;lfa
l'hinery will please �cnd A ddreH� to B. O .  K u pl-'t·, Bank of 

Clarksville,  Clark�Yilll' ,  Tt'l Ine�l:'Itw . 

Wnnted-)[cn of Capital to build a Mallllf"etu
ring TOWH . �\ ddre;.;s .Johu .\ . IInll , .1(1 ) (':;1101'0' Jeft"f'rl'on 

C u . ,  Ala , .  A. & ( " .  Il .  It . 
This is an uth·ertiHing- ag·e. Eyen·· man who iR up 

ru the t i m e H  takes ('al'e that t he W Pl'ld k n o w r-.  i t .  �\ trad e 

4 'andle i8 But l I idd('Jl llIult'r a bush e l ,  h u t  }Jlu("ed u pon 

a hi l l . BusinesH h. found to iucl'eaAf' in dire(,t ral io with 

the amount of mont'Y j udkiousl y  cxpt.'uded I II It'tting the 

public know where yuu are and what you have got t o  sel l . 

The grcli.l ditlieulty i8 t o know when, where , and how to 

rto i t .  Thb l e d  to the t'stahllf'lunent of adn'rtiHing Hgen

eies,  of whil'h the most ext t'n�i yt' and reliable i8 t h a t  of 

G e o .  P .  Howell & ( ' 0 . ,  of S t' W  York , whkh h U H  lllt't with 

Ii succest' ullpa ral leled tn the h h l tory of Himi lar Hu der

takiIlg�.  TIJl!Y art' the larj!"I'Ht  cURtonH:'rS thp neWioOpappJ'R 

of t h e  t'llited �tater; have , and have 1'0 managt'd t o Rim

}JUfy and arrange th e aq,n'J't i :-;lnK' 8YStl'1ll IlH f'et'llres the 

g'l'eatc.st amount of puhlkfty, to)' the loWt'l'it amount of 

mone y . .'I ore t h a n  rt v e  tholl.salld Amt'l'icall pt'l'iod1eals 

arc rceci vcd regularly , awi k<"pt on tlI e  at tht'ir otHl' C ,  

which f �  l ocated in  t h e  � e w  York Thni' � '  Im l l dIng-, 41 

ParI.,;: nO'\' ,  and we are Informt'd t h a t  t l i e ir ('nrp� of IlAHist

ant�  uutn nInher tlll:' ('olllhfncd force of any fOUl' l-iml lar 

t' .stablli:\hIllent� now in eXi:-ltf'Hc e .  ViRftorl'l t.o .� (': w  York 

will  find theil '  office a capi t al pla('p to find IWWH from 

home,  for it must IH� a iw(' l lldt'c1 !:IJ lut which h. not repre· 

�entcd 1))" a paper on Tlwfr  e x t e n sive fi ll 's,  whieh are 
al ways 0llt'll to in'(' i rH ;Jl(,l' t 1 u ll . � I .yaYrIlpOl't (Iowa ) D{'ttl

ocrat . 1  

'Vanted-A middle ug .. d Baptist Lady, eOlJlpl"tent 
to instruct five smal l ehBdrcn ; a n d ,  when nor tllli� ell

goaged,  t o  assiRt in h011 se hold d U l i e s .  Addresl'I , with 

recommendatiou � ,  U .  �\ . Donglas, Bennettsvilh' , � .  C .  

A New Thing !- I will furnish any Machine, and 
Driving Powt!r, or a cumplete set of �lachinery for any 

klud of �1 111 or "F actory . at t he �lanufactur('r ' t<  l o west 

priccH ; �t·t it uP. if w a n t e d .  :-;t' nd OIl y ou r ord{'r . .  \ddn'to!s 
P. H .  Wai t ,  ::;andy Hill , ""S .  Y .  Part ies wi�hlng me to 
rcprcl:!cnt tlH'm will  forward. t'ircularrl, & e .  

'Wanted-Machine for testing tensile Rtreugth of 
Bar Iron. 'Yilliam :\{orehouse , Buffalo, N .  Y .  

!'lend t o  Atlas 'Yorks, Indianapolis, Ind. , for a 
Photograph of t h e i r  20 inch Engine Lathe . 

For !'lale-:! H. P. Baxter. Little used. saoo. 
A1I-:lo TIoat Engine !S .  ",' . J. Sanderson , Syracuse , N. Y .  

"-ash tltands, � ew !'ltyles, Marble Tops, can be 
used i n  any � i tuatio n . Priers very low . Send for a cata
l ogue .  Bail e y .  Farrell  & Co . ,  Pith;burgh , Pa. 

)fould Maker ,,'anted-Competent to act as fore
man In a Glas8 "·orkt! Mould �hop . Also , a good Vise 
Hand .  AddrcHs P .  O. Box 1155. Pitt sburgh , Pa . 

Wantcd-To lIfanufacture a few Specialties of 
Lig-ht �letallic Goods�Sheet �letal8 preferred . Address 

H . 'Voodman , 50 Sudbury St . , Boston , Mas s .  

Patent for Sale-On a Small Household Article. 
Address B. 'Y . Story, Smithville , Burlington C o "  N. J .  

File-cutting Machincs. C. Vogel , Fort Lee, N. J. 
li rindstones-'!,OOO tuns. Berea tltone Co.,Berea,O. 

Diamond Carbon, of all sizes and shapes, for 
drilling rock , sawing stone,  and turning emery wheels,  
altio GlazIers ' Diamonds . J . D1ckin80n , 64 N a��mu St . , N . Y .  

!'lend for Circular of a very Superior Boiler Feed 
Pum p .  D. Frisbie & Co . , New Han'n,  Conn , 

The Whitmore Engine, 4, .1 and 10 H. P. Vertica 
Tub ular Boilers, all sizes-at reduced price i'! . Lovegroyc 
& C o . ,  Philadelphia , Pu . 
Every Metal Worker should have a Universal Hand 

Planer . Address J. E .  Sultterlin , 60 Duane St . , New York . 

Petroleum Gas 'Vorks-J. D. Patton, Trevorton, 
�orthumberlalld County, .t a . References : Sunbury (Pa . )  
Gas Light Co. ; Mahanoy City (Pa . )  Gas Light C o . ; Ash
land (Pa . )  Gas Light Co, ; Philadelphia & Reading RR. 
Co . ,  Heading, Pa. j Bloomsburg (Pa . )  Gal:! Light Co. ; 
Shamokin (Pa , )  Gas Light Co, ; Shenandoah (Pa . )  Gas 
Light C o . ; Col.  ,,�. R. Murphy, Trenton, K. J .  

Engines, 2 t o  8 H. P .  N. Twiss, New Haven, Ct. 

Baltimore Steel Hoe 'Yorks, Manufacturers of 
the " Loekwood H oe . "  Send for Sample and Price List . 

Peck's Patent Drop Press. !'ltill the best in use. 
Address �Ino Pe ck. �ew Hayen , Conn . 

For small size Screw Cutting Engine Lathes and 
Drill Lath e s ,  address Star Tool Co " Providence, R. I .  

Inventors of Electrical and Telegraphic arrange
ments arc invited to communicate with the Electro-Mag
netic �l 'f'g Co. , 36 Broad St . ,  P. O .  Box 1804, New York . 

Genuinc Concord Axlcs-Brown,Fisherville,N.H. 

Spinning Rin;:;-s of a Superior QualIty-Whitins
ville Spinning Ring Co . ,  Whltlns, ille , Mass. Send for 
sample and price list . 

Faught's Patent Round Braided Belting-The 
Best thing out-)Ianufactured only by C. W. Arny, 801 '" 
803 Cberry St. , Pb!ladelpbia , Pa . Send for Circular. 

Temples and OUeans. Draper, Hopedale, Mass. 
For Solid Emery Wheels and MacWnery, send to 

tbe Union Stone C o . ,  Boston, Mass . ,  for circular. 

Mechanical Expert in Patent Cases. T. D. Stetson, 
�Murray St. , New York. 

All Fruit-can Tools, Ferracure, Bridgeton, N. J. 

Hydraulic Presses and Jaeks, new and second 
hand. Latbes aud Machinery for Polishing and Bu1Ilng 

Metals .  E. Lyon . 470 Grand Street New York. 

Fairy Electric Engines, with battRry com
plete , $6 ; without battery, $4. Electro-Magnetic Manu
facturing Co . ,  36 Broad St.-·P . O .  Box 1804, New York . 

J titutifit �tutri tau. 
The " Scientific American " Office, New York, is 

fitted with the Miniature Electric Telegraph. By touching 

little buttons on tbe desks of the managers signals are sent 
to persons in the various departments of the estabUsh
ment. Cheap and eft'ectlve. Splendid for shops, omces,  
dwellings. Works for any distance. Price $6,  with good 

Battery. F. C. Beach '" Co . ,  263 Broadway, New York, 
Makers . Send for free !Ilustrated Catalogne, 

For best Presses, Dies, and Fruit Can Tools, Bliss 
'" W!Iliams, cor. of Plymouth and Jay, Brooklyn, N. Y .  

Buy Boult's Paneling, Moulding, and Dove-tailing 
Macbine . Send for circular and .ample of work. B. C .  
Mach' y  Co. , Battle Creek, Mich . ,  Box 227. 

Small Tools and Gear Wheels for ltlodels. List 
free.  Goodnow & Wightman, 23 Cornb!ll , Boston , Mas • .  

For Sale-One " Cottrell & Babcock " Water 
Wheel Regulator , in good order-by D . Artbur Brown & 
Co . ,  Flsherv!lJe,  N. H .  

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. DaViS, Lowell , 

Mass . 

Hotchkiss Air Spring ]<'orge Hammer, best in the 
market. Prices low. D. Frisbie & Co . ,  New Haven , Ct.  

Price only $S.50.-The Tom Thumb Electric 
Telegraph .  A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric Ught, 

giving alarms, and various other purposelll . Can be put in 

operation by any lad . Includes battery, key, and wires.  
Neatly packed and sent to all  parts of the world on receipt 

of pri c e .  F. C. Beach '" Cu . ,  263 Broadway, New York . 

For Solid Wrought-iron Beams, etc., see adver
tisement. Address Union Iron Mtlls,  Pittsburgh, Pa, t for 

ithograph, &c.  

L. D.  w i l l  fin,1 a r"eipt' for 1'0liHhing furni
ture on p. ll, vol. :ll .-('. T. R. will find directions 

for coating iron with black <'namel on p. :!O>l, vol. 

2�.-W. H. and O. H. �hould con"nlt a ph�·sieian.

D. can utilise the tin on tinned plate SCl1lP by the 
procc8:' described on p. al!l, vol. Bl.-,L M. C. can 
temper g-un "prings b�' th" method detaiiNi on ]J. 
10, vol. 2[,.-('.  P. )fcK will fin,l n recipe for japan
ning- on ti ll on p. 75, vol. 32.,-W. D. (� . will find a 

recipe' for bron" .. on iron on p. :!�a, Yol. :-Il.-C. H. H. 
call whiten i\"(lr�' hy t.he proet'&< dptailed 011 p. 10, 
vol. :-12. 'I'he th('ory of power llY the eran k is ex
pla.ined on p. 112, vol. 31.-W. S. will find un pX]Jla
nation of two lines approaching each other and 
never meeting- on p. mil, vol. :-ll.-H. W. M. can 
make' composition molds by following th .. dlr<'c
tinns on p. rlH, vol. 2�. Ceml'nt for crack" ill east 
iron is dp�cribed on p. 401l, vol. :11.-11. will lind a 
deHcrlptlon of tht' manufacture of sulphurous 
acid on p. Ill. vol. 29.-B. McD. will find a recipe 
for indellblp ink on p. I2!l, voI. 2lI.-F. J .  H. will find 
directionR for �tu!fing animals on p. 350, vol. 30.,
W. H. will find directions for �ih-ering glass by 
Dl1Iper'� process on p. 267, vol. 3I.-C. A. G. will 
find an explanation of sailing faster than the wind 
on p. 132, vol. 29.-J. C. C. will find directions for 
putting a black finish (In gun work on p. :lUx, vol . 
�6.-(,. E. D. G. will find a de�cription of a gaslight 
machine on p. 379, vol. 3O.-W. N. H. will find a re
cipe for a cement for rubber on p. 203, vol. 3O.-W. 
H. S. will find a formula for a red indelible ink on 
p. 129, vol. 28, and for a black, on p. 112, vol. 27.
Q. R. N. will find directlnns for etching on g-Iass on 
p. 409, vol. 31.-J'. H. will find directions for bronz

ing cast iron on p.  2lI:-l, vol. 41. 

(1) O. S. asks : "'ill sa wdust , placed under 
a printing press or other machinery, absorb thc 
waste oil, produce combustion � A .  There will be 
some danger of such a result; but the occurrence 
is not very frequent, and can be prevented by or

dinary care. 

(2) J. W. 'V. asks : DoE'S the hydraulic or 
water ram waste more water with a faU of three 
or four feet than it will elevate to a hight of 12 
feet ? A. G enerally, yes. 

1. Can the blaze from a kerosene, alcohol, or 
common oil lamp exist in a receiver of (''Ompressed 
air of 30 Ibs. per square inch, the a.ir escaping and 
fresh air being supplied all the time ? A. Yes. 2. 
How much will air expand Dy heating ? A. About 

ria of its volume at 32° Fah. for each degree Fah. 
that it� temperature Is increased. 

(3) C. asks : 1 . 'Yhich is the right name for 
the coal that is called sometimes eandle coal and 
sometimes canal coal � A. The coal was originally 
called candle coal, and eannel eoal and canal coal 
are corruptions of this name. The term cannel 
has obtained such general currency that it would 
be thought singular to speak of candle coal, and 
yet that this is the proper name is evident from the 
fact that it was first so called because the coal 
burnt with a elear,long, yellow fiame, like a candle. 
It is a very compact coal, with an even texture and 
a smooth, clean, and nearly dnll surface and eon
ehoidal fracture. The dull luster gives it the as
pect often of being impure, when not so. The pro
portion of bitumen is large, as may be seen from 
the following analyses : The eannel eoal of Bog
head, Scotland,has 66 per cent bituminous matters, 
31 per cent fixed c�rbon, and 3 per cent ash. That 
of Breckenridge, K y., has from 56 to 72 per cent 
bituminous matters, 28 ,to 44 per cent fixed carbon, 
and 7 to 12 per cent ash. Ultimate analyses, to de
termine the proportion of the elements, the ashes 
excluded, have given, for the Boghead cannel 
coal, carbon 80·49 per cent, hydrogen 11·24 per 
cent, oxygen 6·73 per cent, nitrogen 0·87 per cent; 
for the Dreckenridge, carbon 82·36, hydrogen 7·84, 
oxygen .·05, and nitrogen 2·.5 per cent. 

(4) R. H. H. says : I am building a j ig saw 
to run by foot power. Can I use a eylinder with a 
piston and piston head above the saw to lift it, 
using air for a spring in the cylinder? I want to 
run the saw at 600 1� inch strokes per minute. A. 
You can run it in the way you propose. It is 
doubtful whether you will be able to attain that 
speed by force applied to a treadle. We shall be 
glad to hear from you again when you have com

pleted the maehine. 

(5) E. M. asks : 1 . How many pounds of 
steam will It take to make one horse power ? A.It 

varies from 15 to 200, according to the kind of en
gine. 2. Would tWck glass be strong enough to 
make a small steam cylinder, to see how it oper

ates ? A. Yes. 

(6) B. H. R. asks : Is there any difficulty in 
putting a circular one horse power upon the 
ground, and running into a second story to turn a 
printing press ? A. Ordinarily, no. 

(7) 'V. F. S. says :  I nse steam heating and 
water pipes. My boiler has not been running or 
had a fire under it for 80me two or three weeks, 
and the shop has had no fire in it, for several days 
of severe cold weather. The wat"r in the pipes 

was frozen, but did not burst a pipe or start a leak 
anywhere until T had 8team around the shop long 
enough to materially alIeet the temperaturp. Why 
should the pipes not bnrst till the room became 
warm ? I supposed that 1 square inch of water,if it 
were frozen, would require considerablymore room. 

Is this 80 ? A. This is a very ,·ommon occurrence. 

There is often air in the pipe, that allows the water 
to expand in freezing. 'When heat is applied, how

ever, some of the ice melts, and the water, expand
ing rapidly as its temperamr" is raised, encoun

ters rpsistanc .. from the ice, and so bursts the 

pipe. More frequently, however, the pipes do 
burst ,luring the cold weather, and are held to
gether, or prevented from leaking, by the ice that 
is formed . When the latter melt�, however, the 
leaks are at once disclosed. 

(8) .J . H. 'V. aHks : 1 .  'Vhat is your opiuion 
in regard to blast pipes under boiler furnaces � Do 
they materially affect the hurning out of the boil
ers ? A. No. :!. Would their use result in a saving
of fuel ? _\.. Generally, no ; except that, by the 

use of the blast, an inferior (IUality of coal can of
ten be employed . 

(9) W. H. asks : How "all I remoVe' d i rt >lnd 
greaHe from my hands without injuring the tie8h ? 
A. Oil answers in many caKes, "" I>plemented by a 
vigorous application of soap and water, und, in 
some eases, sand or corn meal; but there are douht
lesH peculiariti,," of fi .. sh that rpnder it imp08sible 

to give a method which is g-en<'rally applicable. 
"'e do not doulJt, however, that we ha ve many 
rpaders who nan furnish valuable information on 
this suhject, and we hupe to hear from them. 

(10) .T . W. F. "liP : I am thinking of huild
ing a boat H:Heet long with 15 feet beam, to dra w  
from � feet light to  1172 feet loaded. J was think
ing of putting In an engine 1H inchoo dialllet€r by 
15 inf'hes stroke, with a screw of titi inehes diameter 
and 11 f('et pitch. Boiler (loeomotiYe) is to be 4 fpet 
fl inch,," diameter, with a lire box 4 feet 4 inches by 

3 feet 10 inches, with ill. tubes, 3 inches diameter 
an,I IO feet long', using steam at RO Ibs. The boat.'s 

lin('s are pretty fine. What speed will this engine 
drive her ? A. If the boiler steams well, the boat. 
should go from 15 to 16 miles an hour. For a speed 
of 10 or 12 miles an hour, use an engine 12x12. 

(11) '1'. D. �ays : I hay<, a Htpam pump with 
a hole cut in the piston rod a 'lllaru'r of an 
inch deep ; the hole was ("ut in uy the cataract. 
The rod is of brass. When that hole passes 
through t,he stuffing box, the steam comes out. 
Can you tell me what I can fill t.he hole up with ? 
A. Screw in n plug, and finish olI the Rurface. 

(12) F. H. D. asks : 1. Why is it that ,nuall 
drive wheels are used for climbing steep grades or 

drawing heavy loads, and what advantage has a 
small wheel over a large one ? A. With a small 
wheel the tractile force is great"r, for the same 
pressure on the piston ; but the loeomotive does 
not move as fast for same piston speed as the 
one with larger driving wheels. 2. Is a wheel more 
liable to slip when t.he crank goes under the axle 
than when it goes over the axle. A. �o. 

(13) W. H. S. ask s : In yonr reply to 'Y. 
B. C. you say " the silver being extracted from 
the pig lead and not from the ore." By what pro
cess is this accomplished without burning the lead, 
as some do, since both have very nearly the same 
specific gravity ? A. This method essentially con
sists in a concentration process, based upon the 
phenomenon that, when a certain quantity of lead 
that conta.ins silver is melted in iron cauldrons, 
and the fluid is allowed to cool uniformly, there 
ensues a formation of small octahedral crystals, 
which are a great deal poorer in silver than the 

metal originally taken; while the portion of the 
metal remaining fiuld is fonnd to contain an in
creased quantity of silver. It is clear, therefore, 

that, if the crystals first obtained are again melted 
and cooled uniformly, another concentration will 
be obtained, and that the operation can be repeat
ed until a lead is obtained rich enough in silver to 
admit of undergoing a refining process. In all 
eases, however, the quantity of lead operated up
on is always large, generally 200 cwts., to eause 
the cooling to proceed 510wly. 2. Is the method as 
practised at Swansea in Wales a secret, or is it 
adopted In this eountry ?  A. We are not familiar 
with the process you speak of. 

(14) G. W. B. says : In our coal �toves, 
there is a hard substance adhering to the fire
brick, apparently the result of impuritie,; in the 
coals. What is this substance, and can it be re
moved by any better method than by the use of 
the cold ehisel? A. No doubt you are right as to 
its being composed of impurities. By cleaning it 
out at short intervals, 80 that the quantity will not 
be great at a time, it can readily be removed. 

(15) L. E. F. asks : What colors take best 
in photography ? A. Blue takes very light, in 
Borne eases appearing as if, in the Original object, 
the blue portions were really white. Yellows,reds, 
orange, and various shades of green take dark. 

What is the best position to lie in during sleep ? 
A. Physicians frequently recommend the left side, 
as the position in which the organs of the body 
are least lia ble to cause discomfort by pressure 
upon one another. 

(16) M. T. says : '}'he natural oil in rose
wood or satin wood often renders it difficult to 

[FEBRUARY 27 ,  1 875. 
unite them with glue. Cannot a strong acid or al
kali, being first applied to the wood or united with 
the glue, be made to destroy the elIect of the oil 
and cause the wood to unite more rea ,lily ?  A. 
Try the  action of a warm solution of potash, up

plied for a short time and carefully wiped olI. 
'rhe water in my well has a singular elIcct on 

tea, can sing it to tum to a wine red color shortl�' 
after steeping. It first turns in streaks or clourb 
of red : and before the meal is  finished the hever
age " giveth its color i n th .. cup" and causes a lack 
of relish for it. O u r  pump has a cucumber wood 
pipe. Can you gratify O U t' curiosity by an e x pla

nation ? A. W e  cannot g-ive you any satisfactory 
answer without having jirst made an examination 
of the water. :'lend us a quantity of your water 
and a sample of the tea, and we will endca vol' to 

solve thp problem for you. 

( 1 ';) E. L.  asks : "That do lieens('s for 
steamboats and their enginecrs cost, awl how long
do they last ? c1. The license for the boat eost, 
$2;', license for enginef:�l' $;'", ; they are rcn ewablp 
once a year. 

(ltl) ;\1. ']'. K. aMk,, : Ho ", , ·an I I l lak" l'etro
lelnll and gas tar ullitp "( �\ . Tr,Y flif'.:-to lving tbt· 
tar in the p,'trolelllll with th .. lli,1 of I'enzo lp aJl(1 
moderate heatiug. 

(If)) H. "\. �. asks : I .  At what " 1 ',,, · ( 1 ,,110 11 J d  
a % inch IJann saw 011 It) j n eh }Jul lt�.Y� run� lI�illg' 
two horse pownr t _\ . It is  (Illite COll1mon t o  
run snch e!l WS at II speed of 5,OUO feet a minutc·. �. 
Woul <l i t  be 8aff' to run thh, saw on such slIl a l l  
pulleys , A. Y o u r  pullpys are too small.  

(20) _\ . B. a,ks : Is wka , as I lsed 1'0 1· stOY' ·  
light�, found in it  . ..: natural �tatp i n  �ht,(!ts "( .... \ .  
Mica is found i n  large crystals, ll l W lu u p  o f  a g"reat 
nUlllbl'r of fint� .shpet�. Thf' �to ve Inicn is l llWh' 11\' 
simply dividing- the cry�talR ";0 a �  to obtain til'" 
sheets of the req uired thiekneSH. 

(21) 'V . •  J. c. a�kH : 1 . "Vill a properly ( 'O l l 
struete(] thermoml't<'r inserted i n  the steam dom,· 
of a llOiler indicate whether the At-pam i "  dry { 'I'ht" 
vapor evolved from a fiuid b"in� always of the 
temp" ratu re of the tinitl it:;elf, :;0 long- a, it ]",'. 
mainH ill contact. with it, 1 aIII led to douht whcth .... 
a therlnomerer would show any clifferent!e l ll-'
tween stearn dry and !-Iteanl containing lJurticle� 
of water in luechaulcal !"Iul-'pensiol1. _..t. ,]�hc tht;l'
momeuJr would not show any dlfferenc,' un l e,s tIl<' 
steam were RupcrheaU'<l. �. If th,' ']r� n,'", oj 
steam cannot be thuR iniU""t,,<l, how can it  ue d,·
t.,rmined ? A. For " method of determining till "  
amount of wuter ill the �tealn, Hue p. 2.')j', vol .  ;"31 .  

(22 ) .I . P . E. nRb : I. l'an a silver p l a t l' he R( t 
in 11 lllUn':-; skull where there is a hole broJ.,;:cn in i t ':' 
A. Yt:!R. 2. CUll H F"i 1vPJ' hrid�t' be p u t  in u rnall ' ;oi  
broken no::-;e � ... \ .  Yt'�. 

(2:1) A. M. asks : 1. ",'h" 1"" i" i , · , ·  fOl"llwd , at 
bottom or on t.op of wnter � �\ . 011 top. :! .  W i l l  
ice under Ull)' nat-urnl cj rcumstan{:e� s i n k  t o  lint
tom, in water � A. � o. 

(24) .1. E. H. saYH : ,,', . ha\"<' a d O llhl,' �t('am 
pump of the follo Wlllg- dim"nRion,, : j i rH'h plunger. 
I:! inch �troke, and 12 inch stearn cy lin<]l'rs. It i s  
URed to pump wRt€r thl"oug-h n 4 inch pipe into a 
reeervoir about ��I feet above the level of the 
pUlllp. If a stopcock were put in  the pipe near 
the re�ervoir, and Ileal' the Htopeock H tire pIu,!!', 
would the pum p force water throug-h 1,UUO feet of 
hose with sufficient force and t.o a Hulficient bight 
to extinguish fireH, part of our town being- lCO reet 
above the level of th,· pum p r  "L It would proha
bly be neeeHsary to i J lCreaHe thf� Ateam pre8�urt', 

(25) C. C. W. �ay" : 1. I lllld" rHtand that 
there i� 1\ train run from l.ondon to LiverjJool, tlw 
card time of which iH an averag-e of 4. mile�' per 
hour, including stops. IH tbi" practicable ? .\ . 1t 
may bl· practicable, bu( we do not think that it i H  
done. Z. J understand that an Eng-lish locomoth'" 
has made the extraordinary time of �2 mileH pel' 
hour, drawing 5 coaches. I" that possible � �\ . 
There is such a report, but it i,; not well authenti
cated. 3. What is the best hour's run ever made 
by a locomotive ? A .  The best of which we hayp 
knowledge was about tiS miles an honr. 

(26) W. McB. asb : 1. How many euhie 
feet o f  hydrogen gil'; (manufactured from zinc a n o  
acid or vitriol) are required to  raise a weight of I 
lb. to a higat of 10 feet ? A. You must first stat, ·  
whether you wish to know tbe ascensional fon , .  
of a bulk of hydrogen, sulficient to rube th . .  
weight mentioned, or the mechanical force equiv
alent to the heat given out in burnin g- a certain 

number of cuhic feet. 2. W h at. are the propur
tion� of zinc and acid to make ga, with, and what 
is the best way of generating the g-as ( A.  Th , '  
zinc is  used in any quantity that i s  con,'enient,lI 11 d 

a mixture of oil of vitriol 4 ]J1lI�'" water 4 part,. 
pourcd upon it, iu n  suitahl" hottle provided w i t h  
a cork and a n  exit. tllbe. 

(27) .J. H. P. nsks : I han· nir slaked l i ll i , ' 
and pure carbolic add. How can I impregnate 
the lime with the acid 80 as to make an elIectin' 
insect-repelling' mixture for garden vegetables ·t "' . 

'l'his compound lIlay be obtained by digesting yo ,, ) "  
lime in the acid. It  is a very unstable salt , e a , i l ) '  
decomposed. 

(28) X.I.ask s : 1 .Can the lWl"\" e  of a tooth llf' 
killed , A. Yes. ;!. How long will the tooth last 

after the nerve is destroyed � "\ . If the tooth is 
properly filled after the operation, it will last. i n  
most cases, a very long tim\'. 

(29) J. MeL. asks : '''"hat acid will eat "inc 
the quickest and bite the sharpest , .\. Sulphurk 
acid, diluted with from 3 to .) pints of water. 

(30) L. K. D. a,;ks : Is there anyth ing that 
will make plaster harder than it is  wh .. " d r y  after 

being mixed with watcr�  A. l�He a strong solution 
of al ulll instead of pure water. 

(:11) H. B. P. asks : How eall I pl a t e  with 
gold, silver, and "ickel upon steel and nickel silver 
without first using a coppering ,;"Iution ? A.  Iron 

anll st,,!'1 Illllst first be elect.roplated with cop1'"r 
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( il2) C. W. asks : W i ll you please tell me 
how to detect impurities and adulterations in lin
seed oil ! A. The purity of the fixed oils may be 
determined lIpproximlltely, and the admixture of 
l'hcaper oils deteeted, (1) by ob�erving the peculiar 
odor of th p oil whpn gpntly heated by a spirit 
la,np in a small p orcelain or platinum cap.ulc. 
'rhe o elor pvolved will resemble that of the plant 
0 1 '  ani mal from whieh it is ohtalned. In this way 
I ; n,,('('d oil ,  "halp oil .  trai n oil, or rapp oil may be 
dpt�'ctf'd even whpn used to adulterate another oil. 
(21 1 1 .,· mixing ('olwl'lItrated sulphurie acid with oil 
II or 2 parte add to I on om thl' tpmperature rises 
"lid thl' mixtur(' bl'eomes enlor('d. If a plate of 
white g'la�� 1)(' plaeed on H �heet of white paper, 
and I II or I ii  drop, of oil be placed on the glass and 
Il smal l  (l rnp of add be added, a color will be pro
dueed whkh varies with the oil employed. With 
rap e  oil. a greeni sh blue ring fOl'm� at a certain dis
tance from the aci d. while towards the center 
l ight �'ellow brown stf'oaks mar be ohserved. Olive 
o i l  instantly becoml's plIle yellow, and afterwllrds 
yellowish green. In linsecd oil .  a beautifu l dark 
hrownish rpr\ web is formed, gradually changing 
into bro wnish hlack. 'fallow oil or oleic Ildd be
t' orne" browl l . It seldom occurs that a better oil 
is u�ed to adulterate an inferior one. Oil of al
m onds. olive, and codfish oil will, thl'refore, never 
he nsed to adulterate rap!' oil, but probably train, 
or perhaps linsl·ed. and sometimes poppy oil. If 
we m'e 1 ( ' < 1 ,  th('I'('fol''', by the odor to infer an adul
tf'l'ation, for jll �tanee, for train oil, which occurs 
1 I l0st frcqu pntly. it is  onl�' ne('essary to place from 
10 to l:i d rops of rape oil, the pu rity of which is 
undoubl ed, tog-pther with as much train oil, and an 
p[jual q u a n tity of th .. oil whose purity is suspeeted, 
and add to each of them a drop of �ulphuric lIeid. 
From thl' color produel'd an infl'll'l'nce may be 
formed of th e purity of the oil; and by th e  differ
(·ni. ting(>� of ('oInr the ('x tent of adulteration may 
Ill' dcteetcd. (3) 1Iy the olponH,ter, indicating the 
spl'cific gravity of oil in such a way that pure rape 
�C'f'd oi l is indicated by ':>7° to m�o, helnp oil fro1.o 30° 
t 0 31 e •  There lire ,'ar10us other tests ; that by the 
t'a p i l l arimcter i"il icat.t's the 'luantity of the 011 

wll i eh fal1fo1: from a certain �i7.eiJ point l lniJpr given 
drel1mstance�, pte. 

(aH) <J . M. R.  says : A rlaily j ou rnal gives 
tlll' follo wing tpst to he applied to '1nartz, to de
term ine its auriff)rou� character : " A fter heing 
wpl l g"OU nti and ealcined,it shoul d  be trc'ated with 
a Imth of iodine or brom ine watpr, and al l owed to 
digest in it for �om" tim«. Thpn a piece of filter 
) l3per �h()llid be soaked in the solution, rlrierl, und 
InJrlH'd to ashes in a m uffle. If gold i� pre.ent, the 
u,h is p u rple. One pennywpight of gold to the 
tun ma�" thus he- detected. "  Please �'b'e Ille de
t a i l s  of I he preparation of the iodine or hromine 
wiltpr. ..\ . 'rhe solut.ion of iodine or broInine is 
rl'a(lil�" obtained by placing a '''' all 'IU"ntity of 
eithl'r iodine or bromine in a Ilottle with a '1uanti
ty of pure water.and shaking. The color of solu
tion, if bromine has been used, will be orange yel
low. The bromine is IIIore solubl e in water than 
the iodinI'.  whi eh i� very �lIghtly soluble. Both 
the solutions di,,'o] ve gold, to form either iodide 
" I' bromide of gold. The"e are readily decom
posed upon application of hpat, and gin' the char
R('teristic color mcntioned in the to" st. 

(a4) '1'. H. W. askR : 1. How can I kf'ep my 
zinc in a lead and zinc battery from getting cov
ered with a bluck substance ! A. Yon <-'lInnot help 
its t urning black, except by covering it with mer
" " ry. 2. 1)oes the substance have an�' ('ffpct on 
the strength of the battery � A. No. 

(8;)) (i. S. P. asks : IIow call I arrange a Illag
neto·electric machine th" t is used i n  medical pur
poses so as to ha,"e a negative and a posi tin' pol e Y  
"\ . O ne J10le is negative a n d  t h e  other positive. 
You cannot have a ('urrent with hoth polf's posith'c. 

(86) .T . E. <+. a�b : \Vhat si7.p of ('opper 
wire will  do to convey the same amount of ('\po
tricit,�- as the common telegraph wire ? A. Copper 
i "l  �ix titne� H � good u conductor as iron, and there
foro a COPPPl' wire one sixth as large would con
liuct as mueh electricity as the iron wire now used. 

(ai) \". C. ( ' . asks : How can I construct It 
safe and cheap k(Jro�l'np lamp for blowpipe solder
ing pllrpOSl's ? A. I" or' this "urpos" a �mali lamp 
of glass i e  !lest. The top should be compose(l of a 
small bmss disk (ah, )ut % in('h in diameter) through 
which the wick tube paSSl'S. The disk should be 
supportl'd IW a met,,1 frame. into which it flts 
loosely, in such U lllanner t h at, while in its normal 
POSitiOIl ,  it I ... event, th .. air frolll entering the lamp; 
It al�o a(·t� a� a �afety valve, makin,!!' it  i l npos.'.dhle 
for au pxplo'ion or any kind tn occur. The lamp 
,h ould hp furnislwd with a brass cup which ecl'l'WS 
,," cr thl' top, thus r('flllering i t  portable, pr","pn t� 
tht' �pi1l ing- of tlw lillU i d  in ease the lmnp iK over

turuP(l, Hnd al !-<o tletel's evaporation when not in 
l l �e. 1'hi�,  we l)(�l i t�Y(', i� the �frnplf�8t and llf-'st 
form of lam p  for th i� pllrpo�f'. 

(8�) F. asks : l)()(,S it make any diff"renf'e, 
in an i I l (itwtion coil. whic'h ",�ay the wire!'/. of the 
coarsp helix run, in respect to the flne helix Y 
Shoul d  th e two helkes ill' wounol in the Mme di
rection.  or in difl'el'l'nt directions ?  _\ . Jt makps no 
d itf'('r('TlCl�, which WHy �"Oll wi ncl them. 

( H!l) \Y. '1' . B. a sks : How can J d i ssolvt' sul
plnll' in wnter� so as to lnake a strong I)Cnnanent 
�ol l1 ti()1l 'r . .-\ . } .... ree �ulphur iH insolUble in water 
undpr : lny ('ouditi ol1. Many of its compounds, 
Iwwf',",'r, al'e solnbl", some extremely 80. The af� 
flnlt." (>xistillg hetw""n sul phuric acid (which is a 
eompound of sulphur with oxygen) and water is 
80 grpat that, b�' its ab,orption of the lIqueous 
" lIpor from tlw air, Whf'll freely exposed, it soon 
double, its own volume. The ordinar�" " sulphur 
wlltel'." as obtained frolll what lire known as sul
phur sprin'!s, is simply a solution in water of gas
eous snlphul'etted hydrogen, which, as its name 
(lenotes, is a (lorn pound of sulphur with hydrogen. 
This gas may be artificially obtained, cheaply and 
in large quantities, by the action of dilute oil of 
,'itriol on sulphide of iron. A solution of the gaS 
Is easi ly obtained hy passing it through water. 

J titutifit �tutritau . 
(40) C. A. M. asks : How should the electro

magnet of a small telegraph be construeted ? A. 
Wind copper wire, in�ulated with silk, around a 
core of soft iron. 

(41) F. H. M. asks : 1. Is there any wa�' i n  
which silver can b e  applied t o  plastered molding 
other than as lellf ? A. We do not know of any 
other method. 2. What is the best mixture for lac
quering silver to make it  like gold ? A. Amber 8 
ozs., gum lac 2 ozs., drJing linseed oil 8 ozs.,essence 
of turpentine 16 ozs. Dlesolve separately the gum 
lac, and then add the amber, prepared and pulver
ized, with the linseed oil and essence, very warm. 
When the whole has lost a part of its heat, mix in 
relative proportions tincture of annatto, of terra 
merita, gum guttfP, and dragon's blood. This var
nish, when applied to white metals, gives them a 
beautiful gold color. 3. Can bronze be burnished ? 
A. No. 4. Can leaf be applied on a French pol
ish,,(l surface ? A. No. 5. Which plaster is hest 
for mold in!!", � A.  What kind of moldings ? 

( !2) H. E. X. sa�'H : I have a galvanic belt, 
warranted to cure neural!<ia, etc., and I want to 
find out what, the actual electric or galvanic in
tensity is, if it has any. How can I arrive lit it ? 
A. "\ ttach its two poles to a tangent galvanometer 
and note the deflect.ion. Then conneet the cell of 
a Daniell battery to the same galvanometer. The 
deflection of the galvanic belt will bl' to the de
flection of II Daniel l CAll as its inteTl"ity is to t.hat 
of a Dani(>ll cpll, 

(48 \ W. E. P. asks : 1 .  What are the proper

ties of crude petroleum , A .The llame petroleum 
(rock oil) is applied to certain bituminous fl uids 
found in the earth. Solid bitumen or asphalt dilfers 
but little in chcmical composition from petroleum, 
both ht'ing compoundA of hydrogen and earbon. 
Many varieties of petroleum, and perhaps all, be
come thick by exposure to the air, and finally 
solid. resembling asphaltum. The fluid petroleum 
haH been collected in Burmah for at least flfteen 
centm1e8. It is u�ed b�' the inhabitants for light 
and fuel. In this country petroleum is not, as 
many suppose,a new discovery. Years ago springs 
of it were known in many localities, but its nse 
was very limited. No method for purifying it was 
known, 80 that it was looked upon as valueless,and 
several wells bored for salt water were abandoned 
on account of the oil rendering the water impure. 
In 1861 it was purified, and introduced extensively 
as an iIlnminating oil, to take the place of burning 
fluids (camphine and alcohol), the price of which 
was greatly enhanced, and which, by the explosive 
qualities of their vapors, were clluslng many sevcre 
lIccident�. The trade increased, new wells were 
hored ; and some of them yielded several hundred 
barrels per day,making possessors at once wealthy. 
Petroleum was probably formed by a slow decom
position of organic substances under the earth's 
surface. Some geologists suppose petroleum to be 
due to the 8ubterranoous distillation of remllins of 
sea plants and mllrine animals, and that the petro
leum is forced upwards by water, always prlc'spnt 
in the bor"d wells. It is found in cavities and 
in crevices, and through the substance of the ro(:k. 
Petroleu m  is much lighter than water, of a green 
or black color, with a peculiar and, to most per
sons, unpleasant odor. It is eommercially divided 
into two kinds, the heavy or lubricating oil, and 
the light oil; the former is more dense, and some
times of the consistence of thin molasses. It is 
used, without preparation, for lubricating ma
chinery, for which it is admirably suited. The light 
oil, before it can be used, Is submitted to several 
purifying processes, the most important of which 
is distillation. 2. What is the simplest method of 
ascertaining the degree of fire test of refined petro
leum ? A. Burning oil is sometimes adulterated 
with benzine or heavy oil. To deteet the former, 
pour a few ounces into a small tin cup, and put it 
on a stove or over a lamp, placing the bulb of a 
thermometer in the oil. Theu as the temperatnre 
rises, try with a lighted taper when the oil gives 
off inflammable vapor; if this be below 1()()o or 110° 
Fah .. the oil is dangerous to use, as its vapor. be
coming mixed with air in the lamp, may take' fire 
and l'xplode. The adulteration with heavy oil is 
shown by the dimuess of thp flame after having 
burned for SOlne time, accompanied by the char
ring of the wick. 3. Can kerosene oil be adultera
ted ? How are the adulterations to be detected ?  
A .  Yes ; i t  i s  largely adulterated with the lighter 
oils, such as benzine, etc., which IIllly be rPH dily 
detectl'd by the propess liS descrihed ah()\'",. 

(44) R. R. B. a sk s : 1. What at'e the ch'ap
est and hest ingrpdients for making paste in large 
quantities, for paperhangers' and paper bag man
ufacturers' nse ? I want a paste free from l umps 
and as adhesive as pos.ihlp ; how should the in
gredients he mixed, What ljllllntit�" of each should 
be uSf'll in each harrel, and what should be Its con
sistence before and after cookinl>' ? A. The fol
lowing haH been highl�' recommended; for besiiles 
po�sessing the merit of cheapnees, it has th(' a(lvon
tagl' of preventing the paper from separating or 
peeling olf. It may be prepared by first softening 
I� Ills. of finely powdered bole in water, and t.hen 
dl'aining olf the surplus water from the mass. One 
and a quarter pounds of glue arc next to be boiled 
into glue wator; and the bole and two pounds of gyp
sum are then stirred in, and the whole IIlllSS forced 
through a sieve by meanR of a brush. This is after
ward diluted with water to the condition of a thin 
paste or dreSSing, when it is ready for nse. This 
paste is not only much chellper than ordinary 
flour paste, hut it has the advantage of adhering 
better to whitewashed surfaces, especially to 
walls that have bepn coated oyer several times, 
and from which the coating has not been eare
fully removed. Tn some cases, it Is advisable, when 
putting fine paper on old walls, to coat them by 
means of this paste with a ground paper, and to 
apply the paperhanging itself to this with ordi
nary paste. 

(45) A. B. H. asks : 1. Is hot air lighter than 
cold " A. Yes. 2. Are noxious ga.qes lighter, or 
heavier than pure lIir ? A ,  Some are lighter, some 

are heavier than air. For the most part, however, 
they are heavier. 

1. Does coal slack by exposure to air i n  a damp 
place, and does slackmg injure it? A. By exposure 
to the 1I1r and damp, the coal loses gome of its 
valuable ingredients, and is Injured. 2. Does 
freezing coal injure it? A. It is also somewhat 
disintegrated and injured by freezing wealOher. 

(46) G. B. says : I have been trying to elec· 
trotype aecording to the directions given to C. A. 
C. in your issue of February 6, but my deposit is 
so brittle that I can hardly get it off the wax 
whole, and there are minnte holes in the work. 
What is the trouhle ? A. Too much battery. 

(47) W. A. B. asks : Does the zinc rod in 
the Leclanche b9ttery requ ire to be amalgamated? 
A. No. 

(48) A. w. M. says : I n  Baker's work on the 
steam engine, p.  35, I find the following formula 
for the graduation of the lever of the safety vah'e: 

D= 1!'r21
,
P' - �L� ll'r2 =area of valve.l= dlstance of 

W . 
the center of valve to fulcrum, P'=the pressure of 
steam on boiler, L=length of lever, w= weight of 
lever, W = weight of ball. I have just put in a set 
of new boilel s. The area of the valve is 5'41189 
inches, 1=3'125, P'= 80 Ibs., length of lever 2n inch
es, weight of lever 8� Ibs., lind weight of ball 83 

ll'r2IP'--72Lu' r,'411811X3'12i1XfiQ -l4'flXX'5 
Ibs. D= W � 83

- -

=14-!n. D=14y"o' inches from fulcrum to place 
where the weight should be placed on lever to car
ry � Ibs. steam. Bnt when we fired up, wc were 
surprised to find that, instead of placing the weight 
at 14y"o inches from the fulcrum, we had to place it 
19 inches: we therefore conclude that the formula 
is incorr�ct. Can you explain this Y A. The for
mula is approximately correct, and answers pretty 
well for ordinary cases. We think it likely that 
you have made a mistake in estimating the area of 
the valve, or that your steam gagc is incorrect. 
You will find lin experimental method described 
on p. 273, vol. 31. 

(49) W. L. L. says : I wish to make a tele
scope with a 15 inch objective, hollow, to be filled 
with li'luid. What is the best filling ? A. Only two 
kinds of objectives repay the labor bestowed on 
making them, the achromatie objective and the 
silvered glass reflector, mounted either according 

to Newton's or to Cassegrain's fonn. 

(50) W. H. S. ask s : 'What is the propor
tion between the object and diagonal reflectors in 
the Newtonian telescope, the focus being six times 

the diameter ? A. Minor axis of elliptical plane 
mirror is one fifth the aperture of the speeulum. 
The focus should bc nearly twelve times the aper
ture. 

(iil) R. \\'. K. says : You state that a gen
erally useful applieation of paraffin is for the 
lining of casks and wooden vessels, to prevent ab
sorption of their ,'on tent" by the wood, or their 
eseape throug'h the pores. The diminishing eyap
oration being of great importance to the vineyard 
districts of Virginia, I applied at some of the largest 
establishments in Philadelphia, and found that such 
an application of paraffin was an entire novelty to 
them. Would it not be expensive ? A. It is suc
cessfully used in coating smaller vessels ; its appli
cation to larger is a matter only of expense and 
proper appliances. 

(.)2) J. F. D. asks : What is the best meth
od of bleaching rosin ? A. Wp do not know of any 
such procl'8.". 

(58) Eo F. asks : Can any simple ingredient 
be used to throw down the foreign matter in very 
hard water? A. This may be accomplished either 
by boiling the water before using, or by the addi
tion of the proper quantity of lime water, which 
will precipitate or carry down with it the excess of 
carbonate of lime. 

(54) L H. asks : 1. ( 'an I gold plahl stepl 
pens with the Tom Thumb battery ? A. Yes. 2. 
Must I plate the pens with eopper first ? A. It is 
not neceSSHry. 

How can 1 mend rubber hose ? A. Ree 1'. 2m, 
vol. 30. 

What is the freezing point of mercnry ? A.Mer
cury solidifies at -:mo Pah " lind is then soft and 
mallenble; but If reduced to a much lower temper
atu .... , it hecomes brittle. It boil s at about 1162° 
Fall., and slowl�- volatilizps at all temperatures 
ahovp 4ty .  

(5.'i)  \V. L .  B .  says : Hain water Ii o�s. , car
loine 24 grains, aqua Rlnmonia 240 drops, and guru 
arabic water 30 drops make red ink which has an 
offensive smell. Whitt will remove the smell of 
the ammonill without 8]Joiling the ink ? A. r"e a 
"mllller proportion of ammonia. 

You give a recipe for white gunpowder. "\f'e 
the parts by weight ? A. Yes. 

(5{i) ,Yo C. H. ask s : I .  If I take a glass 
tube, SHy 6 inches long and � inch in diameter, 
and flll it about half full of the heltds of the old 
sulphnr (blue headed) matehes, with half an inch 
of stick to each head, and then seal the two ends 
of the tube over a blowpipe without igniting the 
matehes, after which I heat the body of thc tube 
hot enough to consume the wood : What gases 
will I have in the tube Y A. The gases will be vapor 
of sulphur, a small amount. of sulphurous acid, 
water, and pyroligneous acid arising from the de
structive distillation of the wood. 2. Will they be 
of disagreeable odor, or injurious when inhaled ? 
A. They will be both disagreeable and injurious. 

(57) M. J. So says : We haw a well forty 
feet deep, consisting of a three inch pipe driven 
into the earth, through which the water is drawn. 
The soil at the bottom of the well is a white sand, 
and the water drawn therefrom is clear as crystsl; 
but on being heated it becomes red, and precipi 
tates a red sediment, which retains its eolor whena 
dry. Why is this ? A. The water contains iron in 
solution, existing probably as bicarbonat€ of iron. 

1 39 
Upon boiling, the carbonic acid is driven off and 
the iron precipitated as red oxide, which remains 
as an insoluble body. 

(58) J. G. asks : W hat impuriti PF does slw"t 
zinc contain, and how may they be removed so as 
to Itave it comparatively pure ? A. Commercial 
zinc is always more or less contamiuated with ar
senic, cadmium, lead, Iron, and carbon. The black 
residue remaining when zinc is dissolved in acid 
(often mistaken for a carburet of zinc) i s  a mixture 
in various proportions of iron, lead, and carbon . 
The more i mpure th" zinc, the more readily it is 
dissolved in acids ; hut by careful distillation zinc 
may be almost entirpI�' freed from a n�' foreill"n 
metals. 

In a Leclanche cell (1 quart), how often do the 
contents of the porous cup and of the outer jar 
require changing ? A. This depends a ltogether 
upon the use that is madc of it, or in other wordE', 
the number of times dnily or monthly it is  brought 
into requisition. The outer solution simply needs 
to bc kept saturnted with sal ammoniac, and wate,' 
to replenish that lost by evaporation. This batter�' 
cannot be used on closed circuit, beclIusc of its 
rapid polarization. 

(59) L. \\'. H.  asks : 1 .  W hat is the differ
ence in the combination of a portrait and a land
scape lens for photography � A.  The portrait lens 
is constructed to work rapidly; the front pair con
sists of a crown double com'cx and flint piano-con
cave, the back pair a flint negative meniscus and 
crown double com'ex, of longer focus than the 
front pail'. The view tube is a single pair, a double 
convex crown and a double concave flint. 2. Why 
are two scts of lenses used in a camera tub,, ? A. 
For wider angle of aperture. a. Cun goc(l land
scape and portrait photography bp don c with an 
achromatic object glass of a telescope ? A. N n. 
For experiment, put II view tube its own fora l lel' gtll 
inside focus of objective. 4. Does a lens of short 
or long focal lcngth make lIn�' differencc for ('ither 
kind of work ? A. A lens works the slower t h e  
longer its focu" i s .  ii. How is a telescope fixed for 
viewing th e sun '! A. Claret and apple green sex

tant glasse� arc �upel'po�ed inside the eY(,})icce cap, 
or the image is received on a Bristol board. 

(GO) J. E. X. asks : 1. What is t 1H' lwst com
position for covering the insulated wires for' an in
duction coil ? A .  Cover both wires with sHk. 2. 
Is a bobbin 6 inches long by 2� i nches in diameter. 
with a � inch cylinder (for the wire rods), a well 

proportioned one ? A. Yes. 3. Which gives th p 
best results with a weak battery, a coil of two 
wires (of the same size) wound side by side, �r II 
coil of fine over a coarser wire ? A. Use No. � o  
for t h e  secondary and No. Iti  for the primary. 4 .  
Arc the induced and the inducing coils wound i n  tiIp 
same direction (in the coil of one wire oyer the 
other) ? A. Yes. fl. In what proportion of each 
can the induced be increased without increasing 
the Inducmg coil ? A.Almost uny extcnt. a.Abc ut 
whllt quantity of each ( by weight) o f  wire w i l l  1)(> 
required for the above size d bobbi n ? A. Lse !I 
few turns of the coarse wire and II thousand turns 
of the fine wire. •. Can iron covered wire b e  ll sed 
in place of copper in any part � A .  Not to good u <l 
,·antage. �. What work on elcctricity is recom 
mended ? A. De la Hive, 'Wood, Jenkins, Harris, 
Ferguson, and Thomson are all good. 

(61) W. H. H. ask s : 1. How can I best sol 
der platinum foil to brass and make a good electrical 
connection ? A. Use pulverized rosin and good 
solder. 2. Will powdered peroxide of manganese 
act as well as the coarsely pulverized for the Lp
clanche battery ? A. Fse the coarse in preference. 

(G2) F. B. S. says : 1. I have a small batt ery 
made on the Daniell principle, using zinc and gul
phate of copper, hut it is not constant. 'What can 
I do to keep it more uniform ? A. Probahly thp 
water needs changing in thc porous cups. When 
it becomes supersaturated with sulphllte of zinc, 
crystals fonn on thc zinc and stop the action. You 
can use nitrate of copper instead of sulphate if 
you wish, but sulphate is cheapcr and better. 2. 
How can I make an induction coil ? A. An induc
tion coil is made by winding a helix of coarse insu
lated eopper wire, and surrounding it by a helix of 
fine insulated copper wire. The battery is con
nected with the coarse wire coil and the shocks 
lire obtained from the flne wire coil, when the cir
cuit of the coarse wire coil , which is called th e pri
mary circuit, is broken and closed. The fine wirp 
coil is called the secondary circuit. and recch'es its 
electrical etrects by induction from thp primar�" 
circuit. 

(Iia) W. E. n. asks : How can I muk" a bat . 

tery suita ble for pi>lting, lind how one that will run 
a smllll telegraph instrumen t ? T have a glass jar 
that will hold lIbout 2 quarts, and wish to make It 
into as powerful a battery as J can. A. Put a 
plate of copper in the bottom of your jar and at
tach a copper wirc to it which is insulated above 
the junction with gutta percha. Put a couple 
pounds of sulphate of ('opper (blue vitriol) on the 
copper plate. Suspend a disk of zinc in tire jill' 
near tl w top and till the jar with water. Connect 
the upper end of the copper wire with the zinc 
disk, lind leave it so for 4R hOlll'S, and your b" tter�' 
will then be ready for use. If you nced morl' 
power, make a second cell in the :-<amo wny Hnd 
connect the copper plate of one with the zinc disk 
of the other. One cell of this kind has a force of 
one volt, two cells two volts, and so on. This is 
called the gravity or Callaud battery. and is one of 
the hest and most constant in nse. 

((;4) W. S. S. asks : Is there a chemical pro" 
cess by which steel can be case-hllrdened without 
hellting or springing it ? A. ,,',. (10 not know of 
any. 

(G5) J. H. B. fays : I haY!' a ; ittle en gine of 
l inch bore by 2� inches stroke. I had some trou
ble with the valve, but your article on " Practical 
Mechanism," by Joshua Rose (a couple of weeks 
ago) corrected the mistake. I now run with steam 
20 Ibs. pressure at the rate of about 800 revolutions 
a minutp. 
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(66) E. B. K. says, in reply to ,T. C. M . ,who 
had trouble with pipes connected to his boiler In 
under side : The trouble was that there was no 
connection with the �t"-llm. If one end of the 
pipe were connected with the steam, the steam 
generated would ('scape to the boiler and form a 
�acuum, and the water would follow. The size of 
the pipe makes no difference. It will not do to 
pump through such pipes. 

MINERALS, ETC.-Specimens have been re
celved from the following correspondents,and 
exami ned, with the results stated : 

C. H. W. Jr.--Jt Is a fragment of a small hexa
g-onal crysta! of rock crystal or quartz.-G. H. M. 
""-It is a decomposed muscovite, which is a variety 
of mlea, and consists of a hydrated sllIcatc of 
alumi na, with a small percentage of oxide of iron 
.md about 10 per ccnt of alkali. Nu merous �pecl
mens of this mineral have been forwarded of late, 
probably on the supposition that the bright yellow 
scales owe th£'ir color to the presence of gold. This 
mistake was made with sad consequences by the 
fir!!t settler!! at Jamestown, Ya., who,instead of de

voting thems('lve� to cutting down the fotH,'t, col
lected a shipload of similar material and sent it to 
England, where It was pronounced worthless.-D.K. 
-No. l is bornite or YariE'gated copper ore, com
posed of sulphur 2.'5 per Cf'nt, copper U3 per eent. 
and iron 12 per c£'nt. No. 2 is epidote,and consists 
of 3i per cent of silica, 23 per cent of alumina, 14 
per cen t of oxide of iron. 23 per cent of magnesia, 
and 3 per cent of water.-'1'. ]\f. T.-It is a mixture 
of aU!!,itc, ('pidote, and quartz. If It contains any 
tin or£', It is not perceptible to the eye, and a piece 
much largor than tho mierOR(Xlpic fragment you 
;<oud would be nece8sary to detcnnine this fact. [t 
has no ValUfl. apparently, as an ore.-N. H. S.-\Ve 
have tried your spocim('n for manganese, anll find 
It pre�ent, although in what quantity we cannot 
>!11�' from a prpliminary examination. Th!' cost of 
an as-.ay I� $10 ; and if there is a deposit of the min
t'ral, It is worth the ll8Say.-G. McI.-The pill Is 
probably a proprlt'taI"y article ; it has all th(' Indi
cations of being for sweetening the breath only.
.T. K.-N o. l is marcasite, and Is composed of <16 per 
cent of iron and M of sulphur. It Is not valuable 

as an Iron ort'. No. 2 18 a clay slate, containing ox
Ide of iron , but not In sufficient quantity to render 
it  valuable. No. 3 is an Impure steatite or soap
_tone. In lRl){e blocks, It is used in lining the in
terior of blast furnaces. No. 4 is a yellow oxide 
of iron, mixed with clay and a large amount of 
silex. It Is 8n inferior Iron oro.-Y. and K.-'l'be 
speclml'n contain "  gold , of thc variety known In 
works on mlileralogy as " fool's gold," or iron py
rites. It Is full of cubical crystals-slightly de
l'Omposed--of Iron pyrlte� which is a compound 
of sulphur and Iron.-P. C.-The white particles 
are not sul phur, but sulphate of iron arising from 
the deeompo�ltlon of pyrites. The vitriol has prob
ably hN·n mnde in the SRme mannE-r, and a larger 
"pecimen would be need('d for Rnalysis.-An unla
beled mineral of a bright metallic luster, slight 
yellow tint, broken on the side with a fibrous frac
ture, and having an appearance at the eIl(l� of hav
Ing undergone fUSion, has been received. It is 
sulphuret of Iron. 

J. &; ,r. T. nsk : ""hnt is tlll' proper speed 
for thp I}eriphery of n bolting reel ?-.T. H. asks ; 
How can I dye skins of muskrat, fox, etc., black ? 
-"R. M. a..ks : How can I prepare Prussian bille for 
�tencillng, to be used, moistened with water, with 
a brush ?-R. S. asks : What is n hit nnd mlR.. 
\�alve ?-.J. C. C. asks : 1. How can ginger ale with 
a round, full, aromatic body be made ? 2. What 

Ilre the component parts of the Belfast ginger ale 2 
·-·T. W. n. asks : If four men ean pack a bale of 
('Otton weighing 500 Ibs. on an iron serew 4 Inches 
In diameter and l)-2 lnehes pitch In the thrend to the 
round, with IE'vers 15 feet long, how milch can four 
men pack with a wood screw 22 inche8 diameter 
and 'j inches pitch in the thread to the round, with 
lever., 20 feet long ? The incline on the wood screw 
Is as 7 te 6�� , nnd the Incline on the iron screw is as 
1)-2 to 12)-2, that is, the Incline on both Is nearly the 
><arne, hut the rse on ono is 'j inchps to the round, 
and on thc othllr 1)-2 Inches to the round. 

COMMUNICATIONS RECEIVED. 

The F"lItor of the ScIENTIFIC AMEru:CAN ac
knowledges, with much pleasure, the receipt of or
Iginal papers and contributions upon the following 
suhjects : 

On Boiler EXJllo�ion". fly W. H. 
On n )[y8t�riou;; Fir('. Jly .J. B. G .  
O n  a lIIagnetic Engine. By R .  L .  ( '. 
On J.nhrlcatlng Cylluliers. By J. H. 

C. T. S. 
S., and by 

On au Optll'al Ph,monwnon. ll.v C. E. F. 
On Xltro-Glycerin as a 1II0tor. lIy C. T. 
On A mal!{llill 1''IlIinll:". ll"\' F. H .  H. 

On u �ran-Eatlng 'rr,,€'. By K. L. 
O n  _\ nt�. By .r. R. 

Also en'luh1eR and anRW("'" from the following : 
n. o .-�1 . P. (" .�l. R. E . """-.l . 10. . 11 .-11'. c .  ' l" . - .'\. .  V .  
A .  F .  n . - H .  c .  f' . - H .  r .  L . -"".I . � .  B . -"" .l . IV . -P. .
F.  J. D . -.r . F .  F . - H .  l' . " (',, " ·- I J .  F .  '; . "- \\' .  B .  1( ,
E . E . E . -S . . \ . H .-- l ' .  E .  Y . H . - .r . )I . R.-W. H . S .  
-H . L .  F .  )1 . - B  . •  1 .  , J . -- ( ' .  H . B . -W .  �1 . 11 .-1( '  G . S .  

RINTR '1'0 CORRESPONDENTR. 

Correspondents who!'C inqlllries fall to appear 
Mould wpeat them. If not then publi�hed, they 
may cone\ude that, for good reasons, the F.dlter de
clines them. The addre� of the writer should al
ways be given. 

Enql!iries relating to patents, or to the patenta
bllity of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown Into the waste basket, as 

it would fill half of our paper to print them all ; 

but we generally take pleasure In answering briefly 
by mall, If the writer's address is given. 

Hundred.q of enquiries analogous to the following 
are sent : " Who sells eccentl1c grinding mills ? 
Who sells a Ifold plating IIquld ? Who sells match-

J titUfifit �tUtritau. 
making machines ? W h o  deals I n  fossils 1 Who 
makes pocket door locks ? Who buys old oolns 1" 
All Buoh personal enqlllnes are prinUl<i. as will be 
observed, in tbe column of " Buslness and Person
al," which is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired Informatlon can 
In this way be expeditiously obtained. 

[ O F F I C I A L .  ] 

I N D EX OF I N V E N TI O N S  
FOB WRIeD 

Letter" Patent of the (Jnlted StateR were 
Granted In the Week endlnll 

January 26, 1875, 
ANn EACH BEARING THAT DATE. 

[Tho.e marked (r) are rel •• ued patent •. 1 

.\lr compre"sor, Carobl,1 & Bellin! . .  . . . . . . " . . . . . . . . .  159.075 
Aerating apparatuR, fl. W. Baird . . . . . . . . . . . . . . . . . . .  15�, 14t 
A xle hox and sleC\-e , .1 . B. WinclwU . . . . . . . . . . . . . . . .  159 , 24U 
Bale tit', J .  B. Arrant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 . 060  
Bale t i e ,  A .  A .  GoldRmlt h . . . . . . . . . . . . . . . . . . . .  . . . . . . .  1:;�. 089 
Baling cotton, d�ylce for, ,,�. l lt'r  . . . . . . . . . . . . . . . . . .  1!>9 ,(),;IA 
Barrel ,  {; . W . Banker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;)� .tJ64 
Barrel headR , cutting, U. Osten . . . . . . . . . . . . . . . . . . . . .  159, l H  
B e d  hottOIll , Hprillg, Fowler & Dewar . . . . . . . . . . . . . .  159 . 0RG 
Bee hive,  J. 8. Cot' . :. "  • . . . • . . . . . . . . . . . . . . .  , . . . . . . . . .  15�,URl 
Boats , towing, G .  Burnham . ,;  . . • • • • • . • . • • • • • • • • . . . . . .  I5H,151 
Boiler feeder, cw. , J .  W .  !lopkillH . . . .  :. ' . . . . . . . . . . .  15!l,OH5 
Hotl{'r, wash. S. M. �farRdt"n . . . . . . . . . . . . . . . . . . . . . . . .  1;19 , 196 
Boiler wuter I ndlcator. O .  R. Kendall . . . . . . . . . . . . . . .  lfi:1 , 1i<! 
Boilt'.rfol , cte . ,  coyerin� for • .oW. O · Hara . . . . . . . . . . . . . 1:'lH,206 
Bolt  faRtenlng-, E. H. Pettit . . . . . . . . . . . . . . . . . . . . . . . . . .  15�1 , 161 
Rout , gaiter, H .  C. young . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15H , 1S5 
Boot HtilIeners, makin�, R. Rogers . . . . . . . . . . . . . . . . .  159,2'20 
Boring maehlne, G .  Dryden . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 1 6 ' 
Bottle stopper, C. M. Blydenburgh . . . . . . . . . . . . . . . .  1:09, 067 

BoWe "topp,'r, rtc . ,  10'. R. Mlehrll . . . . . . . . . . . . . . . . . 159 , tOO 
Box, revolving �pice. T .  W .  F. Smitten . . . . . . . . . . . .  1;;�) , 122 
Boxes. wooden. A. Hobinson . . . . . . . . . . . . . . . . . . . . . . . . 15�) ,042 
Bracelet, E .  �' . Pre.brey . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  159,214 
Bridge , tron , E. I .  Farnf!lworth . . . . . . . . . . . . . . . . . . . . . . 1 5\1.0R4 
BridgeR, joint for Iron tru •• , Eo R. Rhaw . • . . . . . . . . .  159 . 046 
Bridge , post 01' girdt'r, F. C. Low thorp . . . . . . . . . . . . . 159,194 
Bridie bit,  P .  Casey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 .077 
Bristleiol, combing, Park8 & Lannay . . . . . . . . . . . . . . . . . 15 1 ,209 
BuUdings. movable front fol' , J .  �ful'phy . . . . . . . . . . 159,208 
Burial casket , W . G .  Algeo , Hr.  & .Jr  . . . . . . . . . . . . . . . 15�1, 059 
Burner, self-regulating gaR, D. D .  "'leMlIlan . . . . . . 159 . 108 
Burnprs , lens for gaA, �. C. Melg:oo . . . . . . . . . . . . . . . . . 159 , 199 
Button, sleeve, Mason & Richardson . . • . . . . . . . . . . . .  159 , 106 
Car birt.h.  sleeping, C .  E. LUC8R . . . . . . . . . . . . . . . . . . . . .  15� , 195 
Car conpUng , A. A. Kellogg . . . . . . . . . . . . . . . . . . . . . . . .  1;J9, 099 
Car eoupllng, G. W. E .  Row . . . . . . . . . . . . .  _ . . . . . . . . . .  159 . 120 
Car coupling, Tuttle & Thomp.on . . . . . . . .  q . . . . . . . .  159. 125 
Car coupling, IJ . Vote- . • . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  159 , 128 
("ar ventllator. E. KOl"t!ng . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 187 
OQr wheel and axle, B .  A.. Berryman . . . . . . .  " . . . . . .  1;-,!;, 145 
Cars, truck for street rai lway, II. C. Bull . . . . . . . . . . 15n,070 
Carpet faElteuf'r. A. Hurrongh� . . . . . . . . . . . . . . . . . . . . . . 15!l ,158 
Carriage wheel fender, A. Bhof'nln.�f'r . . . . . . . . . . . . . . 15�,O-t7 
Cartridge l oading- d e \'lre, U. ·W .  An�It"Y . . . . . . • . . . . \;,H,013 
Cbaln grfpe , etc . ,  J . .N. & U .  J .  Ackennall . . . . . . . . IM,057 
Chair, folding, P. W. Nolan . . . . . . . . . . . . . . . . . . . . . . . . .  159,205 
Cllee_. mill ,  J.  F .  Landi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 1 8\1 
Churn R ,  cream saver for, R. Whiting . . . . . . . . . . . . . . .  1 J9. 237 
Cl!<8r mold, N. Dubnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,165 

Cl.tern., wailing, F .  Wllford . . . . . . . . . . . . . . . . . . . . . . . .  159 , 2".39 
Clasp for Htoekill�n� , Pte . ,  G. J. CRpew(".H . . . . . . . . . . 159. 154 
Clock frame or ra1w ,  H • •  J. Davie-fl. . . . . . . . . . . . . . . . . . .  159 . 1 60  
Cloth,'s  l i n e ,  T .  S .  Cllry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15'J.076 
Connecting rod , .J . .£1'. Haskins (r) . . . . . . . . . . . . . . . . . . 6 , 255 
Crop thi nning marhine, :\1 . EURtace . . . . . . . . . . . • . . . .  159 , 169 
Croquet malle t ,  T. H. I .. ogan . . . . . . . . . . . . . . . . . . . . . . .  159,193 
Cutter head, (j . •  J .  Shimer . . . . . . . . . . . . . . . . . . . . . . . . . . . 153,226 
Dail'if'8, cooling,  J. 'Vllkinson • . . . • . . . . . . . . . . . . . . . . .  159, 055 
Dt"mijohn,  C. NeWlnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159, 088 
Dental engines, protecting, E. T .  Starr . . . . • . . . . . . . .  159,1}.l8 
Dental plugger, L . .J . P.  E.  HalIIard . . . . . . . . . . . . . . . .  159. 17.1 
Dental tool, elec t romagnetic,  G. F. l�rC(�lI . . . . . . . . 159.O'lS 
Derrick. C. L. Dllroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,024 
Di tching machine ,  T .  F .  Randolph . . . . . . . . . . . . . . . . .  159,118 
Dredging machine,  C .  J. Hand • . . . . . . . . . . . . . . . . . . . . .  159,22" 
Drllling machine, rock , E. S. Wlnchrst..,. . . . . . . . . . . 159 , :b\2 

Drill supporting clamp, E. S. Winchester . . . . . . . . . . .  15!l,:m 
Dryer for fertilizers;, Bowman & Chapman . . . . . . . . .  159,147 
Egg holder, A. W. Porter . . . . . . . . . . . . . . . . . . . . . . . . . 159,21S 
Enginr,  rotary , J .  V .  Heekman . . . . . . . . . . . . . . . . . . . . .  159,066 
Engine , rotary , Deming & Wicke!". . . . . . . . . . . . . . . . . . 15�,023 
Engine cut-otI, H. WehsteI' . . . . . . . . . . . . . . . . . . . . . . . . . .  1;')9,180 
Fan , R l'chmldt, . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  159,224 
Feather renovator, HURseli & Seamans . . . . . . . . . . . . .  159.222 
Felt, vegetahle, Sweeney & Beach . . . . . . . . . . . . . . . . . . 159,051 
Fence, farm. I. L .  Landi" . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 .18R 
Fifth wheel for vehicles , G .  F .  Putnam . . . . . . . . . . . . 159 , 1 17 
Fire extin�Iffl,her, H. S. Pamlelee (r) . . . . . . . . . . . . . .  t),257 
Flue cover, H. Tongue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,231 
Furnace boiler ,  'V .  Allen�worth . . . . . . . . . . . . . . . . . . . . 159 , 138 
F'urnace doors, etc . ,  opening, G. Leoti . . . . . . . . . . . . . 159 , H)O 
Furnace grate, C. Knoblauch . . . . . . . . . . . . . . . . . . . . . . 159, 186 
Furn"ee grate, H. Ryder (1') . . . . . . . . . . . . . . . . . . . . . . . .  6.259 
Furnace ,  metallurgiC heating, R. Ragot . . . . . . . . . . .  159 ,0".39 
Furnace, puddllng, H. Ragot. . . . . . . . . . . . . . . . . . . . . . . .  159 040 
FurnarR, sllloke·consuming, Argerbrlght et al . . . . .  15Y. 141 
Furnacc .team distri buter, A .  H. Corey . . . . . . . . . . . .  159 , 156 
Gas l lght Indicator, etc . ,  W .  W. Goodwin (r1 . . . . . .  tl,:l.>I 
Gas machine, J .  C .  Henderson . . . . . . . . . . . . . . . . . . . . . .  159, 179 
GaB meter regi�ter, H. H. Edgcrton (r) . . . . . . . . . . . .  6,253 
(-taH regulator, J. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  159,139 

___ ___ ______ . __ _ _ _ __  5 
Kiln ,  bric k ,  W. Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 072 
Kiln , brick, W. L. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,091 
Ladder, nre escape , M .  Davl . . . . . . . . . . . . . . . . . . . . . . . . 159,022 
Ladder, step, R. S. Van Zandt . . . . . . . . . . . . . . . . . . . . . . .  159, 126 
Lamp cap and shade bolder, W . R. Park . . . . . . . . . . . .  159,208 
Lamp wick in�l' rter.  W .  II . Fitz Patrick . . . . . . . . . . . .  159 , 171 
Leather, stretching, C. U. Castle (r) . . . . . . . . . . . . . . . .  6,25.2 
Leather, nnl.hln!!:, Groff & Marve! . .  . . . . . . . . . . . . . . . .  159.092 
Len. attachment for gaR burne", :l1 . C. MelgR . . . . 159, 199 
Letter box Indicator, H. H .  David . . . . . . . . . . . . . . . . . .  159.083 
Liquids, drawlng etferyescent, T. 'Vnrke1' • . . . . . . . .  159 ,l)5.t 
Lock , alarm , J .  Walton . . . . . . . . . . . . . . . . . . . . . . .  1!)H , 12H 
Loom temple , E. R. Stimson . . . . . . . . . . . . . . . . . . . . . . . .  15�,O;.o 
.Map exhibitor, S. C. Adam� . . . . . . . . .  . . . . . . . . . . . . 1 5� ,058 
Metal·creaslng machin e ,  G. W. and C .  P . Howell . . 15!1 ,096 
Meter, W. R. Raker . . . . . . . . . . . . . . . . . . . . . . . . . . .  159, 143 
Mill, rolling, Cbalfant and Hahn . . . . . . . . . . . . . . . . . . .  15!I. Oi8 
Millstone s ,  dressing, J .  WllllamR . . . . . . . . . . . . . . . . .  159 , 1 33  
Motor f o r  light machinery , D .  Jlaldwln . . . . . . . . . . . . 15!l,tl6:l 
Mower, lawn , H. T. West . . . . . . . . . . . . . . . . . . . . . . . . . . .  159. 181 
Music leaf turner, W. H. King . . . . . . . . . . . . . . . . . . .  159, 101 
Mmlical merchandise box, J. RC'Htetn . . . . . . . .  • .  . 159 ,218 
Nail- assorting maehine,  .T . Coyne . . . . . . . . . . . . . . . . . .  1')9 ,081 
New spaper ht'fldl-l , changing, P .  ForRyth . . . . . . . . . . .  159 , 1 72 
N urslng botth�,  J .  L. MaNon . . . . . . . . . . . . . . . . . . . . . .  15t1 , 197 
,,"ut lock • •  T • •  J .  Adgate . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 1SG 
Ordnanct' , brpeeh·loading, G .  H . .  Felt . . . . . . . . . . . . . 159 , l iO 
Ort� roncl�ntl'fl.t.or,  �'loor<.· and Campfield . . . . . . . . . . .  159, 110 
Ox Rhoe, H .  French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15!l,026 
Puddle wheel , fl'flth('ring, B. VateI' . . . . . . . . . . . . . . . .  1 59 , 127 
Paper bag. T. \V. Grintpr . . . . . . . . . . . . . . . . . . . . . . . . .  H59 ,0'29 
Paper bag ma("hln<', 'I/.. IY . Orlntor . . . . . . . . . . . . . . . . .  159. 030 
Paper ruling- maohinc , T. F. CoIlln� . . . . . . . . . . . . . . . .  15t1,018 
Pavement .  wood , W .  DlsTIt.·y . . . . . . . . . . . . . . . . . . . . . . . 150 ,162 
Pawl and rat chet, Tomlinson and Smith . • • . . . . . . . . .  159, 124 
Pawl ltnd ratchet meehani"m , J .  L. Bond . . . . . . . . .  15H ,016 
Photograph burnisher, A .  C .  :\loeFltue . . . . . . . . . . . . . 15� , 035 
Plano lid prop. D .  P. RamsdelL . . . . . . . . . . . . . . . . . . .  159,041  

Pict ure exhibitor , C .  S . Mills . . . . . . . . . . . . . . . . . . . 1;9 . 201 
Pict ure rod IllolUillg", A. C. Fun�ton . . . . . . . . . . . .  15�} ,027 
Plpes, lJloldillg' clay, W. K. Black . . . . . . . . . . . . . . . . . .  15f1 . l t6 
Planter, ric e ,  J. C. Braud . . . .  . .  . . . . . . . . . . . . . . . . . .  151f , 1 48 

Planter . Repd , J .  G. Garnt"l'. . . .  . . . . . . . . . . . . . . . . .  159 ,087 
Planters, check cord for, U. D. Haworth . . . . . . . . . 15�, 117 

Plow , (}. Hale . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159, 1''{ 
Pocket tool. F. R. Woodward . . . . . . . . . . . . . . . . . . . . . .  159 , 134 

Printing, gelatin platPs for, E .  Ed wards . . . . . . . . . . 159 , 166 

Printing, etc . ,  photo reIip,f, Levy aud Bachrach . . .  159, 10-& 

Pruning implenlf'n t ,  E. E. Stedman (r) . . . .  . . . . . .  6 , 261  

Pulley s .  flask for casting, ""W .  Hutton . . • . . . • . . . . . . .  15�l,097 

PUlnp, .. \ • .1\ .• Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 1f)2 

Pump hueket, chain , J .  Neil . . . . . . . . . . . . . . . . . . . . . .  1flH,!J::n 
QuickRI1Yer Mtraine-r, H. II. OakeH . . . . . . . . . . . . . . . . . .  1'59 , 1 13 

Quilting- frame clamp , A. P .  Grabham . . . . . . . . . . . . . 159,090 
Radiator, Hteam heater, C. Comstock . . . . . . . . . . . . . .  15Y. 155 

Railway crossing, J. Cumming . . . . . . . . . . . . . . . • . . . . .  159 , 158 
Rash holder, H. C. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,t12 
Rash "upporter, H. F. Jenks (r) . . . . . . . . . . " . . . . . . . .  6 , 256 
Saw handle , E. Andrew� . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 140 
Raw mill head block, "\Vhltcomb and Rnw�on . . . . . . 159,236 
SCaft'old ,  Lapp and Sweet. . . . . . . . . . . . . . . . . . . . . . . . . .  . 159 ,032 
Scarf . A. Murller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 112 
Seeding- machine , C. E. Patric . . . . . . . . . . . . . . . . . . . . . .  15!I , 210 
Sewing machine, Bartlett and Plant . . . . . . . . . . . . . . . .  159 ,065 
Sewing machine , E. Kappmeyer . . . . . . . . . . . . . . . . . . . .  1 59, 1R3 
Sewing machine rumer, E. W. Darbs . . . . . . . . . . . . . .  159, 020 

Hewing machine table l-IUPPOl't , H. ·W .  Whttupy . . .  159,235 

St'wlng machine wax tlir('ud, E. E. Bean . . . . . . . . . . .  15!I , U4 
Shaft support , S .  Nellis . . . . . . . . . . . . . .  . ,  . . . . . . . . . . . . .  1 5\1 , 204 
Shf'f'Jl �cratoh box, 1. B. Dillon . .. . . . . . . . . . . . . . . . . . .  159 , 161 
Shoe blacking case, C. P. Ellis . . . . . . . . . . . . . . . . . . . .  159 , 167 
Shoe horn , A. M. Cushing . . . . . . . . . . . . . . . . . . . . . . . .  159, la9 
Shoe nail blank, Blake and McKay . . . . . . . . . . . . . . . . 109,015 
Shoe tips, macblnory for forming, J. n. HURIOt>y . .  159,181 
Sleigh , T. F. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , D:l6 
Spark aITester ,  D .  Allard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159, 1�7 
Spark arreste r ,  J. ""W. HUf>I . . . . . . . . . . . . . . . . . . . . . . . . . .  159,017 
Spinning frame,  holster,  J .  A. �latte8(jn . . . . . . . . . .  1r.9 ,()3.1 
Spoke socket and felly plate , H. T. Briggs . . . . . . . 159.149 

Spooling machine bobbin �upporter. A .  M. 'V1Ldt> 15fl ,05S 

Staple blankR, making, J. W .  Shannon . . . . . . . . . . . . .  59,044 
Stone, wbeel for dressing, P. B. Laird . . . . . . . . . . . .  159,031 

btool support, C. J. Woodward . . . . . . . . . . . . . . . . . . . .  159. 248 

Stov e ,  cooking, )! . n. �ewaNl . . . . . . . . . . . . . . . . . . . . . 159 , 225 

Stove , heut1ng , N . A. Boynton (f) . . . . . . . . . . . . . . . . .  6,251 
Stow lid lifter, G. Sprague . . . . . . . . . . " . . . . . . . . . . . . .  159 ,22� 
Stoye , magazln� • •  T. E. Tallmau!<p . . . . . . . . . . . . . . . . . .  159,052 
Ston� pille collar and thimbl e . G .  F .  Brinkerhoff . .  159 , 150 

Stove pOIlRh , S .  J .  WIIRon . . . . . . . . . . . . . . . . . . . . . . . . . 159 . <)56 
Strainers , constructton of, R. �J . P. Hoodwln �r) . 6 � 24S 

Street sprinkler, G. A. Jeremiah . . . . . . . . . . . . . . . . . 1 59,18"2 
Street sweeping machinEI' ,  J .  Edson . • . . . . . . . . . . .  159,02..'5 
Suryeyor�, targ("t for, T. Da,ieR . . . . . . . . . . . . . . . . . . .  159 , 0'.u 
Syringe, hypodermic , J. Leiter . . . . . . . . . . . . . . . . . . . . .  15� , 192 
Table , folding. H. B . Sinclai r "  . . . . . . . . . . . . . . . . . . . . .  15H , 2"�7  
Tea pot handle ,  T .  Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 1 21 
Telegraph pole,  metallic,  R. D. f(adcIUfe . . . . . . . . . .  159,210 
Tiles. manufacturing, E. L. Hall . . . . . . . . . . . . . . . . .  159 , OW 
Tobacco, coloring, O. Knab . . . . . . . . . . . . . . . . . . . . . . . . \59 , 102 
Toy cartridge exploder • •  T .  B. �l rHarg . . . . . . . . . . . . .  159 , 107 
Trap , animal , L. F. George . . . . . . . . . . . . . . . . . . . . . . . . . 159, 175 
Trunk fastener, A. Frankt.'l. . . . . . . . . . . . . . . . . . . . . . . . 159 . 085  
Twine cutter, C .  P.  E l l i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 168 
Tyre tightener, H. H. Robbins . . . . . . . . . . . . . . . . . . . . . 1!;[l,219 
Umbrella,  W. Tetley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.230 
Valyr., automatic reItef , L. D. Bh:1w . . . . . . . . . . . . .  1;)9,W5 
Valve, safety, H. C .  BulL . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 068 
Val V e ,  safety, G. H. Crosby. " . . . . . . . . . . . . . . . . . . . . . .  159, 157 
Valv e ,  steam , J. H. Corey . . . . . . . . . . . . . . . . . . . . . . . .  159,019 
Val v e ,  steam , G. �fcNaughton . . . . . . . . . . . . . . . . . . . . .  159, 198 
Valve , adjusting cut·otl", lI . C. Bull . . . . . . . . . . . . . . . . 159,071 
Vehicle wheel, J. 1'I . Att'phemmn . . . . . . . . . . . . . . . . . .  159,049 
Vehicle wheel hub. W. Teegarden . . • . . . . . . . . . . . . . . .  15!I , l23 
VelOCipede , ,T . A. Vander Wllag (r) . . . . . . . . . . . . . . . .  6 , 250 
V l?'ntilating and wltmllng dru m ,  P. H. Carman . . . . 159,014 
VentBator, car, E. KortIng . . . • . . • . . . . . • . . . . . . . . . . . .  159, 187 
\-�ise . };. Parker� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15Y , 1 1 5  

TRA DE MARKS RECHSTERED. 

2,l'l!i . -WASHINH SODA . -Flscher & C o . ,  Ne w York city , 
2 , lA6 . -DRUH8 . -E .  Fougera & Co . ,  New York city.  
2,lR7 . -CARPET T.\'CK S . -F .  F. McNair,  Xunda, N. Y.  
2, 188.-.JEANB.-Naumkeag Cotton Co. , R:1.lem, Mllss. 
2, 189 . -HAM S . - C .  D . l'abl n ,  New York c i ty .  
2.190.-WOOL.-,f . H . �ml t h ,  Philadelphia, Pa . 
2 , 191 . -MINERAL 'YATRR8 .-H. A. Benjamin , San Fran· 

cisco, Cal . 
2 , Ut.2 . -BRAIDH .-H .  N .  Daggett, Attleborough, MllS I L  
2, 19g .-SILKR, ETo . -Passavant & Co . ,  New York city . 
2, 1 94 . -SoAPR . -!5trunz et al . ,  Pittsburgb, Pa . 

2 , 195 .-SPRINO DEDB. -Tucker Man . Co . ,  Bos t o n ,  MaRS . 
2 , 196 . -KN ITTED GooDs . -Tl'oy Hosiery Co . , Troy, � . Y .  

SCHEDULE OF PATENT F EES. 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $18 
On each Trade mark . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821'1 
On filing each application for a Plltent (17 years) . . . .  $lii 
On Is.ulng eacll or'gmal Patent . . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examiners - l n · Cblef . . . . . . . . . . . . . . . . . . . . . . $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . . .  820 
On application for Rel •• ue . . . . . . . . • . . . . . . . . . . . • . . . . . . .  $30 
On ftIlng a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . .  $10 
On a n  application for Design ( S l<;  years) . . . . . . . " . . . . .  $10 
O n  appltcatlon for Design (7 years • . . . . . . . . . . . . . . . . . . .  $1ii 
Un application for Dr"lgn ( 1 4  year.) . . . . . . . . . . . . . . . . . $30 

CANADIAN PATENTS. 
LIST OF PATENTS GRAN'l'F:D L" CANADA,  

JANUARY 25 to JANUARY 28,  1874. 

-t , X07 . - H .  H. Rhodes, Hun Jose , �antn Clara counQ" 
Cal . ,  U. S .  Illlpron'mcnts in railroad car fixleR, caU{lId 
" l{hode�' Railroad Car Axle . "  Jan . 2ri, 1875 . 

·t,3("l'{ . -\\- . Hooding. Dct.roit City, C. �pnldjng and A 
',,"iIll'hl·:-.tt�r, W i n l}:;OoJ' , Es"ex county , O n t o  Improve 
lIH'utfO on a,paratn� for elerating aud ('ollvpyil.lg coal . 
e911t�d U The Shipping- Coal Elevat oI' . "  .Jan . 2.-"), lSi.) 

.j":-�'I'IJ. -A . •  f .  U ' Duy.  Elk Hapids, Antrim ('ounty,  ':\l 1ch . •  
F . S .  Impl'OVelllellt � i n  ore cruHhlnl-{ and rork break · 
lug- machhit' R .  cll l lpd • •  O ' Day ' s  Improved Ol'e Crusb 
er . "  .Jan . 2:i. 18"i5. 

-1,310 . -("';' .  �f . Holll1(,:->, G ardener, Kennebec county, Me . ,  
C .  S .  Improrements o n  meChalliE'm for planing tht� 
cogs of berel goeal' whct"is, ('filled U Holmes'  Hear 
·Wheel . "  .Tan . :!.i, 1f'75. 

4,�11 .-'Y m .  Hamiltun.  FalisburJ!, Sul11nm county, N.Y . •  
1) .  S .  Impl'OVelllf'lIt� i n  machine for making animal 
F<hoe s ,  called " Hamlltoll ' l-<  ;\ta('hillc for Making Ani 
mal Rhocs . "  Jan . 23, lH75 . 

4,31� .-.J . Prince, flock Island, 8tnm: t f' U u  ('ounty, P ... Q . . 
improvements on all apparatuA for COOlillg milk . cailed 
" Prince ' H Improved :\I lIk Vat Pan . "  Jan. �'"j, 1�75. 

t,313 . -D . .Allard, f4t. Albans, Franklin ('ounty, Yt . ,  C" . 5 . 
ImproYements on smoke �tnckl-<. ('allt�d " Allard ' � Smoke 
Rta('k . "  .Jan . 25 , 18i5 . 

4r1U .-C.  E. �loycr, Berlin, Waterloo county. Ont.  Im 
pro\�ement8 on Nhoc last s .  called U Moyer' R  lmprovpd 
Parent Felt Shoe Last. . "  .Jall . 26 ,  1875 . 

4,815 . -.1 . K. Fcick, Berlin,  'Vaterloo county, Ont.  11!\t 
f'x tt>ns,lon of :No . 2,23-1,on B Feick'� Pat ent La"t . "  ,Jan . 
W, 18i5. 

4 ,:11fi . -J . K .  Feick, Ber1Jn, Walt"rloo county, O m . 2d (>X · 
lI'Ilsion of N o .  2 , 234 .  on ' "  Feic k ' R  PatC'nt  LUliIt . "  .Jan 
2H. I R75 . 

4 , :-n i.-H . RapPI?, Npw York citro N. Y .• r. S. IlIlprovt,' 
meuts on fau('ct�, callcd H Rappc ' s  Self Clofo;iull Faucet . 
,J <ll l .  26, 18'5� 

4, :U8 .-WIll . C,-Jch, Tuckersmlth township, Hnron connt,y. 
Ont.. Improycment on Rpring bed bottom , called 

i. erich ' s  Improved Spring ned . "  .Ja n .  26, 1 8�5. 
4 . ::n !-f . - L .  Dlon and A .  Dion, St. Thomas, Montgomery 

('ounty, P .  Q .  l..' n attelag(' de wago ll de chemins de fer.  
dlt · i  Attela.�e de \-\-llgon de Dlon &. Fils . "  Improve� 
ments in rai lway car coupleri' . 

1 , 320 . -.f . F. 'Yr-hRtC'l', Hamilton. 1Yt:llt\\'oJ"th CODlltY,On t .  
A h-a.f �Uppol'tf'r f o r  '''ewing marhlnPH, csl1et! . , Web · 
f.ltt'l" A 1 .. (,l'I f  �Uppol'tf"r: ' .flHi . 25 ,  1R'i3. 

.l,3·! 1 . -lL � y l n·�tf'I'. Ennlf-lkiBf'll. [)ul'haru COlluty, Ont o 
I mpI'oH�lIlt'nt:-l In 1-'pring hot' "'('eciillg maehiue,  {'IlUrd 
" RylH'Atf'r ' ",  IIlWl'OH'd l-IvI'ing- lIop . · '  .J a n .  26 , 1 873 . 

4.32'� . -E . C. Seari('tt ,  _\dol phn�to wn , Lf'ullox. ('ounty 
Onto Improvement ... in the lllftlJnl�l' of conpllng a�d 
mwoupling railroad carti. cal1f'd I I Sr:lrif' t t '  � Cal' Coup� 
Hng . "  .Jan . 26, lR-;� . 

4,3:/:, . -1' . •  1 .  Wright , .\laul"ld . Ilnd A. [I . Wood . OgdenR 
bur�h. St.  Lawrenc(� ("ounty, X. Y . ,  V. S. Imp- ovcnH.'nt 
011 watchman'H patrol reghner, tnl1pd n 'Wright &. 
",,'ood's 'Va-lehman ' s  Pennancnt. COlltrol Clock . "  Jan 
2fi, 18.5 .  

4,3'...!-J . -R. H .  Atwell , Baltimore , )1c..1 . •  C .  �.  lmprovt' 
Dlf'nts on motor� 01' (on�iIleg to hp. driven by eith e r  wa 
tt'l' or steam , called. I ,  Atw('l l ' �  :\f otor for Steam or Wa· 
ter. ' ·  Jan . 2S. 1875. 

4,325.-0 . A. ,1 n!:'per, Ho",ton, Su ffolk county , MaAR . ,  "C . S . 
Improvcmcnt", In method� for promoting the combuFt
lion of fuel in furnnccr-t, rallf'd Ii The Jasppr FUl'nacl? · ·  
Jan . 28 ,  lR75. 

4,326.-.J . Conrad und J .  H. l'-ahl'ingcr, )fontour�\'li le . 
Lycoming county, Pa . ,  U .  S. ImproYf'meuts on appa 
ratus for elevat Ing huUdlng mafcrIRl ", .  rallcd .. Con· 
l'fiU ' R  and Fahringer' s  AppaI'atn,� for Eler-ating Building 
:\faterlal ." .Ja n .  28, lSi;). 

Back Page • • • • • • Sl .00 a line. 
Inside Palle - - - - - - ,. r. (�entK a line. 

Engravings may head advertise�nts at tile mme nlte 
per linc, by mea8Urcmcnt, as the letter pl"CSIt. Adl'Cr· 
tisementn must be nccivcd at pu/Jlicattan office "" 
em'ly a.< Fri.da"ymm'nin(1 to appear in nea"i ·i.<:SI(f. 

Gear wheels with shaft�,  connecting,.T. J{oRP,brook 159,221 
Generator , Bteam, '''nltting-ham (r) . . . .  . . . .  . . . . . . .  6,262 Wagon hodtes, HtltY tron for, A. A. LIYingstoD . . . .  159,033 -

LOCAL AGENTS WANTED ! Generator, st{'am, H .  C. Bull . . . . . . . . . . . . . . . .  , . . . . . . .  159,OOH 
Henerator, 8tt'am, 'V. E. Haxtun . . . . . . . . . . . . . . . . . . .  159 , 1 7� 
GlaSA articleR, etc . ,  mold for, T. B. Atterbury . . . . 159.061 
Gla�� mold, B .  Bakewell, Jr . . . . . . . . . . . . . . . . . . . . . . . . . 159,002 
Grain hinder, J. M. Groover . . . . . . . . . . . . . . . . . . . . . . . .  159, 176 
(� ratn dryer, H .  H. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,OH 
OrRl n ,  hulling and s('onring, L. R. Chkhe�tt·r • . . . . .  159,OM 
Grain fol' grinding, lUoii'!teIlin�, \V. )1. Kcnnt.�dy . .  159,100 
Harrow and planter, H .  Butler . . . . . . . . . . . . . . . . . . . . .  159,073 
RaITo,,", und roller. ', .  H. Downing . . . . . . . . . . . . . . . . . 159.163 
IIarvester, cotton, I •. K. �fi1lt'r . . . . . . . . . . . . . . . . . . . . . 1 9 ,lW 
Hat block , F .  R.  Oolng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;9,08, 
Heater radiator. st.eam, C .  ComRotock . . . . . . . . . . . . . . . 1 5�1, 155 
Heater, water, 8. L. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . .  15H. 100 
Hog trap, J. K lar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15�,185 
Hoist or elevator, cellar, C .  D .  Walterfl. . . . . . . . . . . . 159, 233 
H01'se power, J. M. Albertson (r) . . . . . . . . . . . .  . . . . . . .  6 , 247 
Horseshoe, R. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 191 
Hy!!:ro.cope. Seebas. & Simon . . . . . . . . . . . . . . . . . . . . . . .  159,043 

Inhaler and nasal douche , E. Schoneld (r) . . . . . . . . .  6,260 
ironing board, R .  II .  Morrell . . . . . . . . . . . . • . . . . • . . . • • . .  159,111 
Jack, lifting, W. 10'.  Morrow . . . . . . . . . . . . . . . . . . . . . . . . .  159,202 

Jewe er'o lathe, N" w. Holt . . . . . . " . .  " 159 , 180 

Wagon , dumping, Patton and Walterk . . . . . . . . . . . .  1�9,211 
WRgon jack, S .  Chard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,C79 
Wa,h.r',machlne for forming Aplral , S .  Trethewey 159,232 
Washln", machine, S. W. Holbrook . . . . . . . . . . . . . . . . .  159.09.J 
Watch case bezels , making, F .  H. Wllhy . . . . .  " . . . . .  159,23>1 
'Vatel', removing obstru('ttonf! under,  f-I .  Lewitol (r) A . 2·J9 
Wel1 f.1 ,  increasing capacfty of 011 , E .  A. Hobert8 (r) 6.25." 
Whip tip fert'llle, ·E .  H. Light . . . . . . . . . . . . . . . . . . . . .  159,105 
Windmill , W .  D .  Parson " . . . . . . . . . . . . . . . . . . . . . . 159,Wl 
',,"ood , IDftchine for polishing, S .  C:; . •  Handall . . . . . . .  1 :l!l .216 
Wreneh , � .  E. Rohlnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 . 119  
"'�rench , pipe , H .  C .  �toutfer . . . . . . . . . . . . . . . . . . . . . .  159.22<-J 
Wrench, pipt", J. B .  "restwlck . . . . . . . . . . . . . . . . . . . . . . 15�1,23-1 
Yoke , neek , .1 . H.  Relyea . . . . . . . . . . . . . . . . . . . . . . . . . . . 1;'9,217 

DERIGNS PATBNTED. 

8.0l9 . -CLOCK :FRAME, ETC . - H .  J . DavieH, Brooklyn , � .  Y .  
8 ,0'l().-COOK STovE.-L. W .  Harwood et al. , Troy, X .  Y .  
8,021 to 8,024 . -0IL CLOTHS.-C.T.Meyer et al.,Bergen.X.,J. 
8,025, 8,026.-COOK RANGES.-N.S.Vedder "t al . •  Troy,N.Y. 
8,027 to 8,03S.-CARPETS. -J .  T. Wej)ster,PhUadelphla,Pa . 

8,034.-BoA8.-G . H. Prindle , PhUadelphla, Pa . 
8.0SS .-COOK STOVII . -N . S . Vedder or aL . Trey. N. Y .  

--�-------------------------
..TUHt O n t.�P \T F f' N -"'EL 
8T R A I N I1 R ,  itHllspen!o1abJ(> t o  
famflie� and tlt-'alt..'I'� i n  L i
(Iuidf,l . A�t>l1 t s  wanted for 
every dty :wd county . Pint 
!l.amples. mailed fre e ,  for 3Se_ 
Patent FllI l l lCI  Stm iner �tf'g 
C o . , :� Park Row • .N. Y. ----------------

© 1875 SCIENTIFIC AMERICAN, INC



FEBRUARY 27,  1 875. 1 
Choice Books 

ON 
Various Arts and Trades, 

Dyrne.-Handbook for the A rtisan, Meehanic, and 
Engineer : Comprising the Grinding and Sharpening of 
Cutting Tools, Abrasive Processes , Lapidary 'York, 
Gem and Glass Enra

8vtD!, Varnishing aud Lackering, 
�gft::;r���' ���

ter
�� 8b�rverP

r
3::�:�S r� �r�����iio��� 

8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '5.00 
Drown.-Five Hundred and Seven Mechanical 

:IloY�mentR . By H. T. Brown . 12mo . . . . . . . . . . . . . $1 .00 

Dooth.-Marble Worker's Manual. l2mo . . . . .  $l.W 
Dox.-A Practical Treatise on Heat : As applied to 

the Useful Art�, for the URe of Engineers, Archttect51. 
&c. By Thos. Box . 14 Plates .  12mo . . . . . . . . . . . . . .  $4 .25 

Dulloek.-Tbe American Cottage Dullder. Dy .lohn 
Bullock. Illustrated by i5 Engravings. 8vo . . . . . . . $8.50 

Campln.-A Practical Treatise on Meehanica' En-

r:.ti�
n
� O�U::l��rn�:�PJ�o . .  

I
.
l
!�.�

t
.����.� .I? �� .�i��M 

Craik.-The Practical American Millwright tmd 
Miller. By David Cralk. Illustrated. 8vo . . . . . . . • .  $5.OU 

Duncan.-The Practical Surveyor's Guide. Dy An-
drew Duncan . 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .25 

Forsyth.-Book of Designs for Headstones, Mmal 
and other �lonumentR . Containing 78 Designs . IJy 
James Forsyth. 4to. Clotb . . . . . . . . . . . . . . . . . . . . . . . . . $5.00 

JerviB.-Rallway.Property : A TreatiR{' on the Con
structlou and Management and Railways. 12mo . . . $2 .00 

Kobell-Ernl.-Mineralogy Simplified. Dy F. Van 
Kobell and Henry Ern l ,  M.D .  l�mo . . . . . . . . . . . . . . . . . $2 .50 

Liober.-Aslllyer·K Guide. By Oscar M. Lieber. 
Illustrated. 12mo . . . • . . . • • .  _ • . • . • . . . . . . . . . . . . . . . . . . . .  $ 1 . 2t: 

Amateur Mechanic's Workshop. IlIuRtratoo. 
�vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $:1 .00 

�ewbery.-Gleanlng8 from Ornamental Art of Every 
Style : Drawn frOID Examples in the British , Routh Kfm-
:�����ibtflg!:'�f l��{:�

a
J I�"i���'d ��� g���l<:���r:��r:'d 

Foreign work s .  Containing many bundred example A • 

4to . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $15.OU 
�Iobolson.-·A Manual of the Art of Bookbinding : 

Containlng full instructloDR in the different Branches 
�� ��';:ft�t;

g 
'n���.

i
�8gc�

nd
a:d

ni
iP;g�r. Aif�iBi�;:J� 

12mo. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  $2 .25 
The (llr,?ctb'TlJ'l here gtven foT' lfU1rbllllg are sultablflfor 
marbling of <':$late. 

:r The above. 0; any of my Booif.s, eeut by mall, free 
ot postage, at tbe publlcatlon priceR . 

�[y new and eularged CATALOGUE OF PRACTICAL 

�t�g����I&I��� :b�o�nf���I��
e�ls

8�gd;:
S
e
.�

t ,  free of 
HENRY CAREY BAIRD, 

INDUSTRIAL PUDLISHim, 
406 WALNUT STREET, Philadelphia . 

Manufactured by Valley Machine Co., Easthampton , }Ia�s. 

P A T E N T  

.!!�:t
��!es,�y �'!���n�llf' 

oiling Saw Arbors, and other wood-working machinery. 
S. A. WOOD'S  MACHINE CO., 1 9t Liberty S t  .. , N .  Y. �.u<l..!"r Circular., etc..: ___ 61.f'udb�! �t.. �t�n._ 
LUDLOW VALVES. 

FRED. ST9�E & CO . .  8 Park Place, New York. 

T H E  J O H N  H A R D  I C K  

NIAGARA S T E  A M  P U M P, 
Manufactured solely oy 

Hubbard & A.ller. 
ENGINES AND BOILERS, 

AGENTS WANTED. 
�ren or women. $34 a week . Proof 

furnished. Business plea�antand honor� able wlth no risks. A 16 page circular 
andValuable Sarnol.s free ..... A postal
card on which tu send your address 
costs but one cent Write at once to 

F. M. REED. 8TH ST., NI1W YORK. 

GIIO. W. READ &. 00., 
STEAM BAND SA W 

AND " EN EER-CU'J'TING MILL. 
186 to 200 I,KWTR ST . •  foot 5th & 6tb St8 . , E. R . ,  N . Y  

Always on  band , .H;LI. STOCK o f  �mA80NED 

Hard-Wood Lumber 
AND CHOICE FIGURED VENEERS. 

The LARHEST !'!TOCK ! Tbe GREATEST 

V ARIET Y ! The Lowest Price8 l 
�e�

n
;�0;,��

t
�����ry

C
:�11!W�t'�,�� ��e"c�l;,tJ:' 

OTIS' 
SAFETY HOISTING 

Machinery. 
OTIS, BROS. & CO 

No. 348 BROADWAY . N EW YORK. 

IT WILL PAY W 
98 eo 9'l PearI Sl • •  Brooklyn. N. Y. 

• Pulle1l8,8hafting and Bangera You to Invest a few dollars In tickets In Publlc Library of 

������ lYIAcmNEilY� 27 
t
KehntuCkY

F
conceert Rbnd DrraWulng Oaf ry 

�ortant results ootalned in 
uf��ru����f:lr�J;�j. :tg;j IRON & WOOD WORKING MACHINERY 
Working Macblnery, for Fur- OF EVERY DESCRIPTION Positively no Postponement niture particularly ; also make • • 

t�:Jf!:[it:7�r;Effi�t�� Cold Rolled Shafting. A Dl'awing on 27th, 
SCnd for a Calalogue t<> HANGERS PULLEYS C UPLIN �,... 71-r.oney Re''/!' ded -101 '0 46'2' W. 40th St., New York City. &c. send fOr I1lUstrated Ca�logue ai'tpJ!

L
L1!r.

G.
&e ",- ..LrL . 'J un . .  

NEW YORK, February 5, lR75 . G E O R O  Ii: P L A C E  & C O . , 
10 THE BOARD OF MANAGERS OF THE AMERICAN 121 Chambers & 103 Reade Sts. , N. Y. City Public Library ot Kentncky, I N S TITI;"TE .  

GENTs:-Your notice , Informing u s  tbat the Bronze 
Mn[al awarded to us for our Re· Sllttlng Band.aw Ma
chine at the last (forty - tblrd) annual exhibition of tbe 
American Institute, 1s ready for deUvery, bas come to 
hand. 

We are not In tbe bablt of accepting bronze Medals 
r��ww.�

n
�:: �����ciToetisn:o

j
rU!�i�' 1��� w'6�tt���g ��� 

j�tf[�ie
e
t
e�� .:

o
&�?ucllte f����t

j�d
J:�8 of the American 

(Signed) FIRST & PRYlBIL. 
Extract Of a letter of a competent judge . 
Mr William S. Wblt'fr, oWlier of tbe "Champion Planing 

a�1p�:��
g
t��Il;;:�lItt��{th{;�n�

o
B�w· J���!�e� 

1
9i5;ou 

now [n operation, and am tlghl) Please! with It. It Is far 
:����fll�� .a¥l g��e;n;� RJ�::i�: :"�:I�e,: ����

b
.::'�n� 

f%J �e':,\ ���'h��lr
v
�Wb�':ft

I
�ny t.::�gl:; 

c
:�d �:�:a� '�� 

dty Is abo It a fair duy's work of ten bours for any vertical 
resaw, I think I can cheerfully recommenu it 3S 8uperior 
to any other machine now In exIstence . 

(Slgued) WM. S.  WHITE. zr See Illustration, on page 184 . 

TR�E�L���·H�I�G�H�V�A7L�LE==Y� 

Emery Wheel Co 
WElSSPORT, PA. ,  
Manufactnrers of 

Emery Wheels under a 
new patent. 

�nd for circular. �RAPHICAL M1<:rHOD I'OR 1:"HE ANALY
SIS OF BRIDGE TRUSSESi extended to Contln\\ us  Girdera and Draw Spans. HY Charles E. Greene. Profe.sor of Clvll Engineering, University of Mlcblgan. Illnstrated by three Folding Plates. 8vo . ,  clotb. $2. 

D. V AN NOSTRAND, Publisher, 
2S Murray St. & :n  Warren St .• New York . ... * '* Copies Rf>nt free by mall on receipt of price . ----

EVERY MAN HIS OWN GLAZI ER.-The Uni
versal Glass Cutter 1R better than a Diamond for 

lhractkal purposes, and will last a llfetlme. Agents for 
In!d:S���: �g��;��rli�;en.If�:� :��Cci:b��

l
h�iedn���e 

Sample by mail 511 eeut�.  Extrl). inducements given to 1:�:t}l'r.:'.:!:t��:.a�e�� y����rm R. L .  nETCIlEH , !l5 

STFTTERING.-U . S. !4ll1llJmerlug In.titute (Dr � White , )  417 l1 olll'th Avc . •  N .  Y .  nest referencc8. No PRY until pt:rfecUy cured . Call 01' Rend for circular. 

-$1 5-TO $25 P]t-RDAY! Local AlZents wanted to scll llickford 's Celebrated 
• l utoma'ic Family KniUlne: Machines. Extrttordlnary Indueements offered to Il.rst -class GexE-1IAli/t�;�fiin ��V J\}l?,WG

a
��tf�!kYW)J'jjl��; 

a
�'lJ

e
ss ole Jlanufllctul'er", Brattleboro, Vt. 

A- GOLDEN 
-

HAR VEST FOR
-AGENTS.llrOOKS's Patent Diamond Steel Knife and Scissors Sbarpener Is perfection ; latest and best selUng Invention out ; price $8 per hundred ; sent C. O. D. Sliver plated sample. elegantly ftnls!Ied, WIth circular by mall for 25c R. L. FLETCHER, !l5E;ast �rQi."dwav, New York,: 

GLASS MOULDS, for Fruit Jars Lamps 
Bottles, . .. Ink St�nds,etc., made by H. 'BROOKE 15 years COR. WRITE and CENTRE STB., N. Y. For any tbl

�
new In glas., you WIll require a mould (or die). PANTIOULAR ATTENTION paid to MOULDS fot [ VENTOHS. Send model or drawing ; Inclose stamp. 

PUNCHING For the Be8t a�d-Cbea:;' 
AND est address THE STILES 

DROP PRESSES 
& PARF-":� PRESS CO .• 

• MIDDL1C'lOWN, CONN 

Death of Gov, Bramlette,-Action of the 
Trustees-A Successor Appointed-No 
More Postponements-Drawing Cer
tain February 27th. 

At a meeting of the Trustees of the Pnhllc Library of $6 '0' T$9·O-�;:J�.!t-;-:�����n1���I��6��s Kentucky, Jan . 16, lR75, it was resolved that C .M. Briggs, 
o LIN 'GTON & BRO • • N. Y. or Chicago. Esq . ,  who nnlier tbe late Hon . Tho . E. Bramlette w .. tbe 

MACHIN ERY NEW I; SECOND·lIAND. real bnslness manager of the !rtft concerts already given 

,
�eg'l/.o[������8f�N�·�Iy��:' in aid or the Pnbllc Library of KeDtucky, be and he Ie 

- .- . .  - .------. herebyauthorLzed to take tlte place made vaoant "y the 

O!l8 PEMBERTON SQ" B08ton,IUa88. 

. New Variety 
. , M o u l d i ng M ac h i ne,  

Containing all the Excellences o f  the old 
Gear Macblne and new and valuable Improvements, 

At Prices that Defy Competition, 
W' Send for Prices and Descriptive Circular. 

t:nlver8al Hand Planlac lIaehlne. AltIlCJIl\bJt: lu any vise or to Lelich, with !ltand and (·huck. Too l halt up alld do" n fe�d. aud ft'veruLle seli-<:ro58 feed. Labor·�.\· ing invention, Quicldj i ts cost In hands of aU metal-Working me. chanlc". AddrCl'IfI tor catalogue. JAMB .E.. SUIT, TEBI.IN; Manufacturer� 60 Duane St . •  New York. 

death of Raid Bramlette, in the management of tbe af· 
fairs of the IIftb and last gift concert., and that the draw· 
Ing annonnced for Febrnary Zl. 1875, sball positively and 
unequivocally take place on that day wltbout any furtber 
po.tponement or delay on any acconnt whatever. 

R. T. DURRETT, Pres .  
JOlIN S.  CAIN. Secretary. 

Hereafter all communications relating to the �tb Con· 
cert should be addressed to the nndel'Rlgued, and I pledge 
myself that the dra

W
Ing shall come olf Fehruary 27th ot 

that every dollar paid for tickets sball be returned. 
C. M. BRIGGS, Agent and :Ilanager. 1'0000: 4, Pnbllc LI. 

A FORTUNE FOR ALL In the Rubber S� brary Bnndlng, Louisville , Ky. 
Bu.lness. Addre.s DOHMAN'S Whole Tickets $50. Halves $25. Tentb, or eacb Coupon STENCIL AND STAMP WORKS, Baltimore. Md. $5. Eleven Whole Tlcke"', $500. 

P. BLAISDELL &. CO., 
Worcester, Mass., 

�����;.
t
t��!:s °lI:��a:l�!'!P�or.�tent Upright Drllls and 

$77 
-------

A W EEK to Male aoti � emale Agents, in tbe.r locality. Costs N OTHn, 6 to try It Particula s FREE. P. O. VICKERY & CO. , Augusta, Me 
ALCOTT LATHES; ·fOrBroom. uakei.iid HOeH"iiitlC'-; =-_____ 8. C. HILLS, 51 Cortlandt St., N. r. 

IH!!; U n ion Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects Is c"lled to Our Improved Wrought�ron Beams and Girders (pattented) , In whlcb the compound welds between the stem and ftange ••  whlcb bave proved so objectionable In the old mode of manufacturing, are entirely avoided. We are pre. pared to furnish all sizes at terms ... favorable as can be obtained elsewbere. For descriptive llthograpb addres, Carnegie, Kloman & Co .• Union Iron Mills. Plttsburgh .Pa Niagara- Steam' P1.tmp. 

ClIAS. B. HARDICK, 
28 Adams St., Brooklyn, N. Y • 

"lI..TEW & IMPROVED PATTERNS.-MACHWISTS, 1"'1 . TOOLS-all sizes-at low Jlrlce •• E. GOULD. 97 to 113 N . •  J. R. R. Ave .• Newark. N .• J 

Second Hand- -Eo[ines anfBollers, 
of all klnds and sLzes , BODGHT. SOLD & EXCHANGED Large .tock always on hand. Send for circular to ROBERTl-l .t .Ji:l)\; G, 119 LlbertV St" New ¥ork 
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Catalogue of Small Tools and Matt'rlals free . 
GOODNOW & WIGHTMAN, 28 Cornhlll, Boston, Ma.s 

-Ladles at-Some'- " - -
And Men who have other business, wanted as agents. 
Novel �la.nR8.rfileasant work, GOOD PAY. Send 3.-ceDl 
���tpla�e,

P
Ne���ii. 

THE GRAPHIO COMPANY, 39-4J 

E. M. MAYO'S PATENT BOLT CUTTER. 
W' Send for Illu.trated Circular. Cincinnati . Ohio. 

PORTABLE STEAM ENGINES, COM BIN 
Ing tbe maximum of elllclency I durability and econ 

omy WIth the minimum of weight nnd price . Tbey are 
wlde\y and favorably known. more than 1.000 being IL 
use. All warranted satIsfactory or no sale. De.crlptlve 
circulars ¥'l&0,¥. a8��"J�'hrffo��s Lawrence, Mass. 

PORTABLE ENGINES, 
Complete with Boiler, E nglnp. Grat E'll. 
Rm . .  okl' B O B Bet.  Ft'ed l'UIll P ,  "" att' l' 
t i :lU;,{CS. St( 'am G nu1rf', �aff'ty  V,\1 \"4 ' ,  
Hlo\y--01T Cork: a n d  .I ndjol,oll t -;'OYernor. 
l'rlce: a: Ono}: .,,:th Boxing- extra at co:l. 
:1 II. P., S':?,"",O.OO ! 7 11 . P., S·l'�"·) 00 

. 4 � " :ifl<I U(I , "' \i " ;) 11 1..1 10 
(j 41 )1 1  f)1 � H • .  �'.!:j . •  )(J 

15 1I .  1' . •  8()().1�1. 
F O O S  &. J AY N E , 

:109 L i /Jprty St.,  N" ... • l"Ol'k. 

BATTERIES, CHEMICALi', AND MATERIALS, 
tn sets or Ringle, with hookH of instruction, manu

fa,tured and sold by THO�IAS HALL, Manufacturing 
Electrician, 19 Bromfield Rtreet, Boston , MaRS . IUUf�tra.�Pd C�lo�e_���!.!ree on up�l1cat10Jl .. . _ _ _ __ _ 

STENCIL DIES For cutting hURin" . 
Rtel1en�, all Hizes.  Also 

complete 0t1l'F1 TS for Clothing St�n
,..ilFi and Kf'y' Checks, w1J.h whkh young men arp makln� l'.rom $;i to :f20 a dny . S�nd for Catnlogne and �amplpl'\ T v  
� .  �_�. _ _  ��_E�_C:ER. 1 1 ';  HunoY('r �t. . Bush,n , ,'lfl.�H .. 

BLAkl�os�����H;ips 
FOR EVE RY P O S S IB LJo� DUTY ' [O .r. B LA�E MfG C0. 79&8 I l 1 B E�TYSr. Nf. 
CAU S EWAY& F R I EN D  STS . B O STO N .  

5 0  CANAL ST. C H / CACO .  
s�."'\) H ,"" \��\l S\ R \>""'i..� C"''' '''�I::> <:'�'i.. . 

SHINGLE & BARREL -MACHINERY 
EVAHT'S  IMP. HEADING AND SHINGLE SAW 

���b�N�VJftW�R�?INTERS, EQUALIZERS. Al>o'l) 
BAILEY GAUGE LATHE-For turning all kinds han-

�:�:��f:�ln:t
fiil�

r�ine8t�I��to3
n�n�

sir�� U�ork�: 
Macblnery, Steam Engines. &c. Address 

T. R. BAILEY & YAIl" Lockport, N. Y 

E A G L E  F O O T  L AT H E S ,  

C
small Engine Lathes, Hand Planers tor 
metal-Slide Ue.ts,  Circular and Foot 
Scroll Saw�all of the nea.test design Bnd 
Buperior finish . Our catalogue de8Cribe� 

� �;�����:l�,{,��S!�n �� ftth�U��;� t�t��� 
Holidays.  

WlII.  L. CHASE & CO., 
_. __ _ _  . ___ . .  __ . ...95 _& �'l'7 Libertv St�e",-�ork 

QI��M�N·?��!�L�o .M���o'�fA�y· 
o DER R I C KS & TRAVELLE R S , 

T H O MAS R O S S ,  RUTLAN D, v r  

Steam PUDlps 
�tp�f����gf�7u:��rrc w";�R�J.�vc��;':1���,

n
�Ifif��� p=� 

--STEEL-CASTINGS . .  -
SoUd and Homogeneous. Guaranteed tensile strength, 2.' 
�rv�s ��r��:�� ��c�or ��sl

n
;;.'::�

a
���rit�t�8i

i
:��i�tr��" 

�end for .Ircular and price Ust t<> 
Me HAFFIE STEEL CO . •  EveUna St . ,  Philadelphia. ! a. - . - - -MA SUN'S l'AT'T FRICTION CLUTCHES 
L are manufactured by Volney W. Mason & Co .• 
Providence , R. T.  Agents, L.  B. BROOKS. 00 CUff street. 
"-"",X.ork : TAPLIN .-'IICE:�..Q.0 . • . Akron, O1I.f<>.. __ _ 

THE FRANZ & POPE 

"ED' Ef'·rlR A �H\r .,., A t:" ..... OM. 
�
on th� _ft tyP vcr .n..c � .  Wrll,lD� tly Sound ; 11 coru· plete lIystem of Phonetic �hort Hand-thf' Hhortf'st most simple. 

easy. and comprehenJ'h·c, em.bUng fLlIV one, in a :lbort tiw� to rtl'O.f' trials, IIpeeche�\ Hermons. &0. The Lord 8 Praver is writtP.n with 
forty-nine I!trokes or the pen, and 140 wordcc per olin ute. The un�ru 
pioyed should learn this art. Price, by ma.il, 50 Ou. Agt>nts wan,le1. t..ddress T. W. EVANS & CO . . 139 8. Seventh Street. l-hlla.. PI\. BANKRUPT'S SALE OF HORIZONTAL 

Bnd Vertical Steam Engines. Also new and second 
baud M"t�'1JsflIr��o�e�MWK'lf.c�I:� 1iaven Cone. ( ) rR COVERING FOR. B

-OILERS AND 
PlP�S saves TwentI-�r Cent In Fuel . . 

OUR FELT, CEME-"I T, AND PA�T FOR 
ROOFS Is the best In the market. 
A.sbestos I'eltlng CO. 

316--322 Front Sc., l'V 

© 1875 SCIENTIFIC AMERICAN, INC
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Ad
:�r

tiSI:
g Agent. Addre,.  

--I-Ja-c-I<�ng� • •  $1.00 a line. Machinil;;t.'J' Tools.  
Inside Pal{e • • •  '1 5  ceuts a line. ROOFING, SHEATHING, BOILER FELTING, PAINTS (aU colors) , ROOFING PAINT . 

Engravinas may hecu1 advertisements at the same rate 
per line, by meas'!trement, a,q the letter press. Ad
vertisements mllst be received at publication ojfi,ce as 
00,'111 (Ul Friday nlOrnina to appear in next isS"!ie. 

HOUGHTON'S AUTOMATIC HOUSE PUMP, 
Operated by the snrpluR heat of the cookmg fire , draws 
water from the well or cistern and forces it to the tank at 
the top of the honse, withont attend on or expens.c . Skill
ful mechanicR wanted to make and introduce them in va-f!���8 r3d���s

f 
g�1tl�0��i��) l,'��,,"1t��I�Piltnu

a
3�t���40 

"Tater Street, Boston , Mass . 

W ELLR' EVERY �fAN HIS OWN LAWYER 
AND neSINESR FOHM BOOK. By JOHN G. 

WELLS . A COJll1Jlete Guide in all Matters of Law 
anlI llul"!iucss Xegotintions. � }'OR EVERY H l'ATE I" THg UNION. A] With full Instructions 
for Proceeding 'Vithout Legal Assistance in Suits and 
Business Transactions of every description. Containing : 

Legal Forms of Deeds, Mortgages. Leases , Affidavits, 
Depositions, Bonds , Orders, Contracts Powers of Attor
ney, Certificates of Citizenship, Agreemeilts, Assign
ments , Awards .Declarations ,Deman(rs , I._etters of Credit, 
Arbitration, Partnership, Releases ,  -Wills, Codicils, Sub· 
missions. Land Jointures. Tenants' and Landlords' Re· 
('eipts, Public Lands, IJand 'Varrants, Composition with 
Creditors, Oaths, Satisfaction of �fortgag�s, Pre· emption 
Laws. Marriage anll Diyorce ,  Patent Laws, wIth full In
structions to Inventors . Pension Laws , with full Instruc
tions to enable the discharged soldier or sailor to procure 
hack pay, pensions , bounties, and all war . claims ; the 
Laws of the Different States concerning Property Exempt 
tg::tr��[��Tl�;ita�?��

e
�ti

o
Agt10���t�fs����

h
Q��t�c�tTg�s 

of Voters, Licenses to Sell Goods, etc . Also, containing 
the Internal Revenue Laws , Stamp Duties, Post-Office 
and Custom-House Regulations .  Constitution of the 
United States , with Amendments, the whole action of the 
Government in Uolation to Reconstruction and the 
Freedman, Seals of the Different States, with descrip
tions , etc . 

There is no class of the community, male or female ,  who 
have, 01' expect t.o have any property , or who have any 
rights or privileges which require protection, who win 
not bc greatly benefited and advantagetl by the possession 
of the boot: . It \vi ll save them money, save them trouble, 
saye thern time, sa.ve thcm litigation and lawyeri" fees, 
and give them information which nobody can afford to 
})(> without . 

The 'York embraces 650 large 12mo. pages,and is printed 
on 
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Addrcgs JOHX G. WELLS, 
No. 27 Clinton Place, New York . 

IT PAYS ' IT PAYS ! 
,VHAT PAYS P 

�ea,d. & See 
Every husine�s man admits the necessity of advertising. 

All who have tried it know the adyant.ages and profit of 
so doing . But i t  is not all who advertise that do it  advan
f ngeously, and in the most effective manner, to derive the 
greatest benefit for their money . As a rule , it is the best 
('conomy to adverti se what one has to seU 01' ,ytslles to 
purchase, in papers having the largest circulation among 
that cla�s of persons likely to be intcre�ted in the article .  
Parties h::'.Ying Manufacturing Establishments to sell or 
lease , 01' who wish Estimates made for Constructing 
13ridgcR ,  Dam� , Iron Buildings, Furnaces, Heating Appa
ratus, Steam Engine!:! , Boilers , ,Yood and Iron Working 
.Machinery, A;:;l'icultural Implements ,  or Contracts for 
Engineering "VOl'ks of aU kinds , will find that it pays to 
udn'rtisc in the SCIEXTIFIC A)IERlCAN. 

The value of tile SC IENTIFIC A)lERHJAN as UIl adyer
t i sing medium cannot lH� oyer-estimated . It goeR into all 
the maehin(' and wOI'I..:sllops in the country, and is taken 
rt t t.he pI'inr1pal libral'iC'R :}lHl reading rooms in the United 
�tates and Europe' . 

. \ hURiness man wantE! something more than to see hi:;; 
a{iVertiRC11 :e'lt in a printed newspaper He wants circula
t ion . If it is \yortll 25 ecnts per line to advertise in a pa
pCI' of thrC'P thol1sanu eil'culation, it is \\�ol'th $3 .75 pe 
line t.o advertise in one of forty-five thousand. 

We invite the attention of those who wi8h to make their 
hUEl-iness known ,  to the annexed rates : 
.Bn?k Page , .. .. $1 .0! a l�l1e 1 }JACH InSIde Page, .. .. oM .7a a hne 

J"
INSERTION .  

nl,sines� aDt:1 PCl'tioIonal, 1..00 R line 
Engravings may head advertisements at. the same rat.e 

per line , hy measurement, as the letter press .  Adver
tisements must be received at. the publication office as 
early as Friday morning to appear in next i ssue . 

If anything is wanted in the mechanical line, advertise 
for it ill the SCIEXTIFIO AMERICAN.  

If one has a pateut or ma.chinery to Bell, advert i Re in the 
ScnEN'l'IFIC A)IEnJcA� . 

Address the publishers, 

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

The fam. tha(j thIS bnafUng has 75 per cent greaJer 
strength , a finer 1lnish, and is truer to gage , than any 
other in use , renders it undoubtedly the most economical 
We are also the sole manufacturers of the CELEBRATED COLLIKS' PAT. COUPLING, and furnish Pulleys, Hangers 
:��I'I��tit6� [g

0st approved jB'*e�s �rtl-(lGt
HT�M�� on . 

Try Street, 2nd and Srd Avenues , Pittsburgh, Pa � Stocks of this Shafting in store and for sale by 
FULLEB DANA, & FITZ ,  Boston , Mass. 
GEO. PLACE & CO.,)21 Chambers street, N. Y. 
PIEBCE & WHALIN G Milwaukee. Wis. W OOD.WORKING MACHINERY GEN-

erally, Specialties, Woodworth Planers and Rich
ardson s Patent Improved Tenon )lachines. 

Central , corner Union St. , Worcester, Mass. 
WITHERBY RUGG & RICHARDSON. 

R ICHARDSON, MERIAM & CO . , _ Manufacturers of the latest improved Patent Daniels' 
and "Voodworth Planing Machines :Matching, Sash and 
:��������If�
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Scroll Saws ,  Hailway, Cut-off, and Hip- saw Machines, 
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sent 0.11 application. Manufactory, Worcester, Mass. 
Warehouse, 1(1) Liberty Strcet. N ew York . 17 
-----Machinery ol-impro ved �tYles for making 
SHINGLES HEADING; AND STAVES 
Sole makers of the well known hlPROVED LAW'S PATENT 
SHINGLE A.,..."q"D HEADING SA WING MACHINE . For circulars 
address TBEVOU & CO . ,  Lockport. N. Y 

LE COUNT'S PATENT LATHE DOGS, botll Steel and Iron ; Iron and Steel Clamps, Expand
Ing Mandrels, &c. Sold at wholesale prices during the 
hard times. Seud for Illustrated List to 

C .  W. LE COUNT, 
_____________ .o:::S0!lth Norwalk, Conn . Cl!2400 Yearl,. � Agents. M n e w  articles ana 

� the beet :v.mu,- Paper in America, with 
.. tl ou-.  �I-..aI, - lIl""n.J. JL Yo 

CEMENTS,&c., prepared ready for use . Send for Pamphlets,Price-Llsts, &c. Liberal Inducements to dcalers . 

81mif!; p��pD,;;e���u;lo��el�bl�C c���::/;1gi:Ef/!flf�� u�qe���;�e�'b�r:ra:;:.g ng��l�Z;;f{ 3::e�8 r:ifa;:;t1:r::{or the abovf or 
Patentee �':!�L�::.,i;I���Cacturer, } H. W. JOHNS, 87 Maiden Lane, N. Y. 
·MAClllNIST TOOLS Wire 

For Sale Cheap. Rope. 
Owing to the removal of 011r factory, we will at  once I " �W/�� dispose of such t.ools generally found in a first-class ma- _oS 1> chine shop . Send for catalogue and prices. iJ- 0 Parties desiring to start a jobbing shop can find no bet- I .::t' :.0 

STEEL AND CHARCOAL 
IltON 

Of superior quality, suitable for 
mining and hoisting purposes, in· 
clined planes, transmIssion of 
power,etC' . Also Galvanized Char
coal and B B for Ships '  I-Ugging, 
Suspension Bridges ,Del'l'ick Guys, 
Ferry Ropes, &c. 

tel' location and easy terms . Address I � 
SUPT . BUBUITT, 330 Delancy St . ,  New York. :z. 

DAMPER B "rI S T AND LEVER � REGULATORS .... GAGE COCKS . '" 
lUURRILL & KEIZER. 44 Holliday St., BaIt. en 

N O Y E ' S 

lYIill PurnishingWorks 
are the largest In the United States . They make Burr Millstones , Portable Mills... Smut Machines, Packers Mill Picks , Water Wheels ,  l"ulleys and Gearing, specially adapted to flour mills .  Send for catalogue. J. T. NOYE & SON, BuJIalo, N. Y. 

C. HENRY HALL & CO., 20 Cortlandt St. , N.Y.Clty. 

THE PULSOMETER. 
The Simplest, most dUrable and ellectlve 

2;��'!!r;��t����rh���' �:!�
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its parts .  It cannot �et out of order. 
B r a n c h  D e p o t s ,  

11 Pemberton Square, Boston, Mass. 1327 Market St . ,  Philadelphia, Pa . 
59 Wells St. Chicago. Ill . 

Do Your Own Printing 
Press for cards, labels, envelopes 
etc. Larger sizes for large work. 

-BIlls:inoess Men do their printing and 
advertising, save money and increas6 
trade. Amatenr Prin ting. delight 
ful pastime for spare hours. BOYS 

. have grea t fun and make money fast 
ntprinting. Send two stamps for full 
cataloguc presses type etc, to the Mfr. 
KELSEY 1£ CO. Meriden. Conn. 

A large stoek constantly on hand, 
from which any desired lengths are 
cut . 

JOHN W. MASON & CO., 
43 Broadway, New York. 

Portland Cement. 
From the best Lon11���nN�lWb���' Cli�OSt��

I
N �l. A Practical Treatise on Cement furnished for 25 cents . 

�WAIN, The Most Powerful, and the Only Tight 
Shutting, Good Part Gate Turbine ever 
made . Price of small wheels to Bult 
the times . Send address to 

A. M. SWAIN 
North Chelmsford, Mass. 

NON ·COMBUSTIBLE STEAM BOILER & PIPE 

COVERING 
Saves ten to twenty per cent . CHALMERS SPENCE CO. , 
foot E .  9th Street, N. Y. ; 1202 N. 2nd St . ,  St. Louis, Mo. 

TANNArrE OF S ODA ENGINES AND BOILEHS New and Second· Hand .1 " Portable and Stationary. For description" address 
SCALE PREVEN TIVE GOODWIN & WHITE , uIl City , Pa. 

Pays for Itself tenfold II! money saved. Appllcable to THE HEALD & CISCO 
all bon�rs and all waters . )Ve, without charge , estimate , hardness of water amI fitncss for boilers ; analyze incrus· Patent CentrIfugal Pumps ��;:�n�n ����'a����y
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for Book. JOB. G. HOGERS & CO . ,  Madison, Ind . Fir'st Premiums at New Orleans, Cincinnati , and New 

-IMPORTANT'FOR ALL-LARGE CORPO� 
York. A;,;::rg,;'� fn.1ft�'{�,1 rtl72�rd" , 

HATIONS AND MANUFACl'UBING CONCERNS .- Perfect satisfaction guaranteed. The cheap".st , most 
Buerk' s Watchman's Tinle Detector, capabl e of dupable ,  -gopular and successful Pump known, f9r Paper 
controlling, with the utmost accuracy, the motion of a M ·Kers , Tanners , Contractors, Brick Makers , Dlstlllers , 
watchman or patrolman . as the same reaches different etc . Pumps with engme on frame, complete , at low 
stations of his beat. Sen'd for a Circular. figures ,  for \Vrecking, Dredging, Irrigating, etc. Illustra-

J. E. BUERIi, P. O. Box 1 057, Boston Ma�s. ed pamphlet ,free. SOIl references to parties actually USIng 
N. B . .,-Thls detector Is covered by two U. S .  Patents. the Pump . 24 pages of the stron.gest possible testimony . . 

Parties using or ,elllng these Instruments without au- Address HEALD, SISCO & CO. Baldwinsville. N. Y .  
t,llOrltv from we will b e  d�alt with according to law. GRE-ATEST INVENTION of the AGE . 

Munn & Co . ' S  Patent Otfices, ELECTRIC & VAPOR CHAIR. 
Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENTY·EIGH7 YEARS' EXPERIE1VCE. . 

MORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
tbe world. 

They employ as their assistants a corps of the most ex
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been sc
ected from the ranks of the Patent Office. 

SIX'J' \:  THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in· 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
SCIENTIFIC AMERICAN, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
assignments,attend to filing applications in the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through tbeir branch office,corner F and 7th Streets, Wash
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy· 
right.s, attend to interferences �ve written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent busin"ss both in this and 
in foreign countries. 

Patents obtained in Canada, England, France, B elgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and aU other countries where patents afb 
granted. 

A speelal notice is made in the SCIENTIFIO AMERICAN o[ 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by such notice. 

A pamphlet on10 pages, containing the laws and full dl
rectioM for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Address 

MUNN &; CO., 
PuNishers SCIENTIFIC AMERICAN, 

31 Park Row, N. Y. 
BRANCH OFFICE-COrner F and 1th Streets 

Wll8hington D C. 

See engraving and description in the I '  Scientific Amer
lcan " of Marclt 7. The great.est known cure for rheu
matism and sciatica . No physician should be without one . 
Send for circular. 

C. B. TOWNSEND, SOLE AGENT. 
Medical Institute 16S Cumberland St., Brooklyn, N. Y. 

._-_.- --.--- . .. _------'-'--- ------K· IDDER' S PASTILES-A SUBE RELIEF FOR 
ASTHMA . STOWELL & CO . ,  Charlestown, Mass. 

--r-HE ADjUSTABLEBROILER-. 
-
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owing to other business already estab
For Sale Jished requiring my entire attention. 

• W. C. OHAMBERLAIN, 
Dubuque, Iowa . 

The Toll·Gate I Prize Picture sent fre,,' fAn 
• Ingenious gem ! 50 objects 

to find ! Address with stam]>;E. c.  ABBEY. BUjj'alo' N.Y..:. 

HARTFORD 
STEAM BOILER 

Inspeotion &; Insurance 
COMPANY. 

'N ,  B. F."NKLIN, v .  P' t .  J. M .  Au..n. Pra't-
J. B. P,lU ClL  See 

__________ �H�����_?_. __ C_O�N�N�. __________ __ 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off Engtne i Lowe s 
Patent Tubular and Flue Boilers j Plain Slide Valve Sr-a tionary, Hoisting, and Portable Engines . Boilers of all ¥��8 oa���� la��fnSg ,1ti1��!-:
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Agents for the New Haven Manufacturing Co. 's M8ehinist ' s  Tools ; for Judson' s  Governors and Stop-Valves ; Sturtevant Blowers j and Difierential Pulley-Blocks 
��<5fi���<i�hJgN�����1lBS�'ii ' NEW YOHK --- -PERFECT 

N EWS PA P E R  F I L E .  
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The Koch Patent File , for 
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RICAN can be supplied for the low price of $1.50 by mall, 
r�s��i£fIO

a
�, WM�'iM�ml"A�R1{icf:&�YY �o:m.

sl�:� 
cessary for every one who WiBb�s to preserve the paper . 

Address 

EXTRA HEAVY AND IMPROVED PATTER�S. 
LUCIUS \V. POND, MANUFACT IJI(,Ell. 

WOI'cester, Mass. 
WARER O OXS ns LIRERTY S7" 11 .  } .  iT' Lathes,Plallers,Boring M�1l8 . ])l'UlS an,.! Gear Cutter8 a Specialty. 

- , .  A:K'lERICAN TWIST DBILL CO. 
Woonsocket,R .  I . ,  Manufacturers of 
Patent DIAMOND SOLI D EMERY 
"", nEELS, E"MERY ·WHEEL )lACHINlI: ' 

and Ap'rO}[ATIC KNIFE GRIND
. �ledal and Diploma awarded 

_.o�.", .. . ,:�· - InstItute, N .  Y , .  187U 1874, also by M . C .  M.A. ,BoRton , 
15 NRW CHURCH S'l'RE"RT. 

Made by A. M. & W. H. Wilcs. Grassy Point , Hockland 
Co . , X .  Y. The Ol'iginal of all Bl'iek Machilles good fOI' 
anything. Send for Cuts and Price List of it, and all arti
cles used for the manufacture of Brick .  

BLAKE'S PATENT 
Stone and Ore Breaker 
Crushes all hard and brittle substances to 
Rny required size. Also, any kind of 
STONE for HOADS and for CO�CRETE, &c .  

Address BLAKE CHUSIIEH CO . ,  
New Haven. Conn . 

2d h- and-portable &; Stationary Engines & Bollers,a 
half 01" Original Cost.. 

BINGHAM & I:ICH, Oil City, Pa . 

�=-�=-�=---=�=-, �=--�=--� � � ; � 
T O  LU M B E RM E N.  

$ 1 00.00 I N  C O L D. 
In the Great National Sawing Contest held at Cincin

nati , Sept. 1874, The 100 . 00 Gola PJ'ize, i-i'irst Prize Sittle'!' 
. ..lfedal for the Best Circular Saw, and First Prize Sil1'e1' 
.Medal for t.he Be8t Cr08s- Gut Saw, alRo the two Pirst 
Prize MerJaZx for t.he BeNt Saw SlI;(l.qe and CroR,�- Cut Saw 
Attachment, were all awarded to EMERSON, FORD 
& C O . ,  of Beaver Falls, Pa. 

Their Damascus Tempered Sa\vs. compriSing their Cel-
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description, are taking the lead all over the United States 
and Canada . � Circulars, Price Lists, and Special 
Terms to dealers and large consumers, will be furnished 
free, on application j also, directions for hanging and 
running Saws. 

GLASS OIL CUPS 
of an kinds. Brass Fittings for Steam, 'Vater and Gas . 
Brass Castings .. Hend for- Catalogue. T. HOLLAND, 57 
�old St., _��� yorR. _____ , 

IMPORTANT TO INVENTORS. 
Having unsurpassed facilities for the manufacture and 

introuuction of meritorious inventions, we ,vould arrange 
with owners of well - secured inventions (of superior mer
it only) for the manufacture and general introduction of 
same .  Ad�[XNtrF���nt!��W�B��oli, Lawrence, Mass . 

Thrillin[ Storie s . 
orilHant miscellaneous features, and pictorial embellfsh
ments unequalled every week in HEARTH AND HOME, the 
great Illustrated weekly magazine . Price reduced to 
only $2 . 50 a year. Single copies, six cents . At news 
stands or by mail postage paId .  Great inducements to 
agents and clubs. The Graphic Company, Publishers , 
39-41 Park Place , New York . 

OF THE 

SCIENTIFIC AMERICAN, 
FOR 1 8 1 5 .  

THE MOST POPULAR SCIENTIFIC PAPEB 
IN THE WORLD. 

THIRTIETH YEAR. 

VOLUME XXXII.-NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the second day of January, 
1875, a new volume commenced. It will continue 
to be the aim of the publishers to render the con
tents of the new volume more attractive and use
ful than any of its predecessors. 

To the Mechanic and ManUfacturer. 
No person engaged in any of the mechanical pur

suits should think of doing without the SCIENTIFIC 
AMERICAN. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC A1>fERICAN is devoted to the 
interests of Popular Science, the Meohanio Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is val
uable and instructive not only in the Workshop and 
Manufactory, but also in the HousehOld, the LI
brary, and the Reading Room. 

By the new law, tht' postage must be paid in 
advance in New York, by the publishers ; and the 
subscriber then receives the paper by mail free of 
charge. 

TERMS. 
One copy, one year (postage included) . . . • . .  $3.20 
One copy, six months (postage included) . . . . 1.6e 
One copy, three months (postage included) . .  1.00 
One copy of Scientific American for one 

year, and one copy of engraving, " Men 
. of Progress" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 

Otie copy of Scientific American for one 
year, and one copy of " Science Record" 
for 1874 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.50 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or

ders and drafts payable to 

MUNN & CO., 
31  PARK ROW, NEW YORK 

© 1875 SCIENTIFIC AMERICAN, INC




