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I 
THE STATE OF MANUFACTURING. 

Visits during tlle first balf of May to tbe manufacturing 
towns in four connties of Connecticut show a condition of 
business activity much more favorable than the general re-
ports in the newspapers, taken from all parts of the country, 
would seem to justify. Perhaps much of this ilifference is 
to be attributed to the varied character of the industries in 
those portions of the one State visited. Machine tools, guns, 
sewing machines, machine screws, bicycles, small tools, 
builders' hardware, bench hardware, nuts and bolts, screw 
taps and diRs, butt iJinges, pumps, drop and lever presses, 
steam, water, and gas fittings, and many other branches of 
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PORCELAIN HEADED NAILS. 
One of the familiar illustrations of the benefit of rapid ma

chinery in producing articles of use combined with elegance, 
is in the manufacture of the ornamentally headed nails 
used for picture hanging and similar purposes. The heads 
of these nails are of porcelain or glass, held in:a gilt brass 
setting, and the shanks are of iron wire. The heads are 
moulded from opaque porcelai n or transparent glass, and 
the settings are made from sheet brass in the dies of a press. 
A disk of brass is cut from a sheet, and a small hole made in 

Contents. its center. Tbe disk is drawn down through the center of 
(Illustrat.ed articles are marked with an asterisk.l r the die, forming a tube-like neck which is afterward tapped 

Acid,lIquid carbon.ic. .. ....... 353 Inventions, lOiscellaneous ....... 362 1 in a machine, thus forming a nut for the reception of the 
1r;,��gf\':i;J:)ffn',',��iiqUid8·.::::: � t�ci;��

o
J�t��l:'�;:tPf�ft��ti;for.:: � threaded headetld of the wire shank. 

Ant,s. African ....... ... ......... 356 Iron, softening and hardening .. 352 Th f . . I' 
Arch, whalebone, a* .............. 359 Jerseys the favorite . . .... ....... 356 e preRS orms the settmg mto a cup shape for the glass 
Bad water. bad cloth .............. 356 Llghtningfiash. photographing* .. 355 I . h d d h' b '  d '  Id . . 
Blast. big. a ... .. ................. 357 Mannf.ctnring, state of .......... 35 2 or porce am ea , an tiS, w en mserte , IS he m POSI-
Boat,c.nal,McOonald·B* ......... 354 Marble,removing silver stalns .. 356 I' b h . 't d d' I h d b  Business and r.ersonal ............ 362 Nalls. porcelain headed.".". . 352 Ion y aVlllg I s e ges turne III over tie ea y a press. 
�:;���J'.�lL�g.���.�::.��:::::.::: g� ����66':;��d�':.t;I���::!'f�r:::: ��

I 
The wire shank is pointed in a rotary press which draws the 

��l�:"e��Pt:e.��.��:
e
::::::

.
::: � ��{�gl:��1�gi::t�Y:iiie:::.:�:: � wire down to a point in dies or scores that form the pointed 

��i'�����;.��T�gfr;�:woeiirie;s; g� �i���: ��tSjr';,,;rg���gs?t,;. 'Of:::: � portion four sided. On two of these sides a film or sprew 
�K�a��t,

et;eat�e';'t·�;;:.::::::::: �� r!lt't!'.,fe'���:'ri'w��nf���.��:.�:: � is left that is removed by a trimming press. 

�;�t�,;J:."igl"Ji�t:,r�g�;,;s*:::::::: �� �����ls.����'lifng.:::::::.::.:::: �� The formation of the screw thread on the other end of the 

J�r.'�rtg&!O de���.�.i�:.::::
.
:.::: � �t����l:.�tgl,����h���Laiibe·'s*: � wire shank is somewhat interestlllg. The thread is not cut 

Gas. cooking with .... " ........... 360 Sunsets, red, the .. ....... ....... 359 with dies-in fact, it. is not cut at all. It is rolled up from Gas in iron and steel . _ .. ..... . .. . 361 Surgery, remarkable." . ..... ... 354 
Guicle for holding the fingers In Toronto, Canada, 11134-18S4.... .. 355 the material of the shank, and the threaded portion becomes 

writing* .................. , 855 Tube, iron, for cable railways* • .. 35 1 1 
Hammer. steam, improved ....... 358 Valve gear. cut-olf' . ............. 355 arger than the original wire. There is a fixed die in a 
rld

d
J�fr�

O���:�;��&,1y".���:::::::: � �i�:�h��'lI�e;���M���e�,:::.��::::: fig press, the die having been milled on a slant to represent 
I���';iil���-���\��'e�i,;.g::·::: .: : �� �

i
:i��,

i
iKirflii�ei'f,�i��t?tn·:::::: �i the V-threads of a certain pitch. 'rhe die is perfectly flat, 

�iz�m�::�gc"ta�fcaj':::.:·.:··:.: �� ��rt.��i::.l'i:n.��
e
N��'fo�k:::::: and these scores are simply cuts of a V-form running diag-

TABLE OF OONTEN1'8 OF 

THE SCIENTIFIC AMERICAN SUPPLEMENT 
�<>. 440, 

For the Week ending June '7, 1884. 
Price 10 cents. For sale by all newsdealers 

PAGE 
1. CHEMISTRY AND METALLURGY.-The Union of Bodies by 

Preltisure.-Treating of experiments with various metals and mine-ral. mat;\e by W. Spring ........... .. ........ " ........... " .... 7024 
II. ENGINEERING AND MECHANICS.-The Fastest Train In Great 

Britain " ....... " ............... .."".. .. . ........ .. " ........ 7020 GattBrall and Birch's Hydraulic Liquid Elevator.-l fi!(Dre ........ 7022 
Hydraulic Propulsion.-By SIDNEY W ALKElt BARNABY. C.E ..... 7022 
Gatling Gun.-With description of the latest forms of these guns, 

and 12 illustrations ...... " ... . " .... .. .... " .. ...................... 702'� 
III. TECHNOLOGY.-llluminating Gas from Sawdust.-By GEO. 

WALKER . " ......... "" .. . "" ... " .. " .............. "" ........ " 7028 
The Elasticity of Silk.-Silk fiber compared with wool and other 

tlbers ... " ..... "",, .... ... "" .................... . "." ............... 7025 
IV. PHYSICS, ELECTRICITY, ETC.-J,echne and Lerksch'. 'l'her-

mograph.- 2 figures ............... ....... ".... ... ..... ....... .. .. 7017 
On the MagnetiC Sllsceptibility and Retentiveness of Iron and 

Steel.-BY J. A. 1lJWING.-Paper read before the British ASSOCia-
tion ......... ". " .......... " ... " . .. ........... " .................. 7017 

Amperemeters. Voltameters. and Measurers of Energy at the 
Vienna Exhlbltlon.-Wlth 11 engravings .......... .. ... ............. 71118 

Clamond's New Incandescent Gas Burner.-2 figures .............. 7019 
Electric Mot.or for Single-rail Railway.-3 figures " ... , .... ... 7020 
The Heat Action of Explosives.-Abstract of a lecture read by 

Capt. A. NOBLE before tbe Institution of Civil Engineers ........ 7021 
V. ARCHITECTURE, ART. AND ARCHAEOLOGY.-Panel from the 

Communion Railing in the Cathedral at Verdun.-An engraving .... 7024 
Notti.ngham Mechanics'Institute New Reading Room.-With 

en��ll.i;�
ng

of· 'the" Santa' 'Bari,';':';:' iiidiaiis.�BY· REv:' STEPHEN 
70'JIi 

BOWERS....................... .... .. ............................. '1025 
The Treasures and Antiquities of Salamis, Cyprus.-Treating of the work of Major Di Cesnola .... "" .................................. 7026 

VI
'I�e�;Pd�:t�/l���?!�8��

u
f�

a
¥�:v�i'ir���

a
��'f�;;]������WI�h 

engraving .......... ............................ " ... " .... , ........ ... " 7026 
Reptiles and Music.-Reptlles' love of harmony utilized by snake-charmers.-With engraving ... ........... ........... , ................ '1028 

VII. HORTICUL'l'URE AND BOTANY. - Chrysanthemum Ane-
mones.-Witb 4 engraviugs.... "". ..... .. . ............ .. ........ 7027 

A New Spirrea.-With engravlnjf .... .. " .............. " ............ 70.7 
VIII. MEDICINE AND HYGIENE.-Prof. Pasteur's Laboratory for 

��e,.�f��1s?!. ��r�
e
:·.;;,:i=����

er
.
o
� �

tu
�������� .���!��� .�����

s
:� 7015 

T���t�,t'il.
b
X��::am:.:.:(iomrio;itlori iii most ,i.;;,tai amaig;,,;n 

7016 
alloys, and the objections to the same.-A "definite alloy H neces-
sary.-Alloys produced by electrolysis" .. ". .. ....... " ........ .... 7016 

IX. MISCELLANEOUS.--What it is to Read Muslc.-By Prof. ClIAS. 
F. KHoElL-Readlnl( instrumental music.-Why a singer cannot read notes like a player.-The doctrine of mental ell'ects.-The 
Tonic Sol-fa and other methods" ..................................... 7028 

"Red ·ky ... -Addenda.-HyI,AACP.NoYE8 ........................ 7000 

onally across it. Another die exactly like the fixed one iR 
attached to a reciprocating arm, so as to traverse across the 
fixed die. Between these dies the shank is passed under 
pressure, and the result is a perfect thread at the rate of at 
least one hundred gross pel' day, the only attendant being a 
boy. 
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SOFTENING AND HARDENING CAST IRON. 
Questions have lately been asked as t.o the possibility of 

altering the texture or changing the qualities of cast iron by 
heating and chilling. In the respect of resistance to the 
superficial changes which are induced on steel by heating 
and sudden chillings, cast iron stands alone. It is amenable 
to the gradual influences of heat, but it will not contract nor 
harden, like steel or wrought iron, under sudden changes 
from heat to cold. And yet hard cast iron may be annealed, 
as it is done daily by tons, the heat being supplemented by 
the pyrogenous oxide of iron, the hot oxidized scale, sllch 
as is seen at the base of the blacksmith's anvil. It can be 
annealed also, if the articles are small enough, by being 
heated in a bituminous coal fire, and then buried until cool 
in a bed of tbe coal siftings. This sort of annealing is en
tirely unlike that for hard wrought iron or obdurate steel, as 
in these cases only clean charcoal is to be used, any taint of 
sulphur being a source of injury. But in annealing hard 
cast iron the softening qualities of the sulphur contained in 
bituminous coal is what is required. Some of the most in
tractable specimens of cast iron, no larger in diameter than 
a pipe stem, that refused to yield in a genial charcoal fire 
when packed with bone, lime. and charcoal. softened to 
usable condition by one heating in bituminous coal. 

As to hardening of cast iron there is no ordinary process 
thltt is generally convenient, except that of casehardening . 
In this tbe cast iron article should be polished as well as 
finis bed-the surface being made as homogeneous as can be 
-so that the flux of casehardening be given as large a sur
face for action as possible; for the composition of cast iron 
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is a honeycomb instead of a solid; and it is not even a series 
of layers of fibers, as is wrought iron, or of a network of 
fibers, as is cast steel, but it is a mass of material of which 
pure iron itself is not always the largest part. Recent im
provements, however, have given the pure metal a preponder
ance over the foreign palpable matter and the air spaces. 
But this comtitution is not common. 

Even heating is necessary to caseharden cast iron; and 
yet the heat must be less than that allowed for wrought il'On 
and low steel, for at much less than the white heat for 
wrought iron or the" high heat" for carbonized steel, the 
cast iron would disintegrate. Tile cast iron should be heated 
to a soft red heat and then sprinkled with powdered prussiate 
of potash and sal ammoniac in proportions of two of prus
siate and one of sal ammoniac, and then immediately 
plunged into a cold water bath. It will not do, in the mat
ter of casehardening cast iron, to return the iron to the fire. 
or to use the flux as a paste. Put it on as a powder, and 
plunge immediately into cold water. 

The Petroleum Iudustry. 

From recent statistics it appears that there are 20,000 pi 0-

ducing oil wells in Pennsylvania, yielding at present 60 ,000 
barrels of oil a day. It requires,5,OOO miles of pipe line and 
1,600 iron tanks. of an average capacity of 25,000 barrels 
each, to transport and store the oil and surplus stocks. There 
are now nearly 38.000,000 barrels of oil stored in the region 
in tanks. This oil would make a lake more than one mile 
square and ten feet deep. The money actually invested in 
petroleum production since 1860 is estimated to be more tuan 
$425,000,000, of which $200,000,000 was capital from New 
York city. Since 1880 more than $12,000,000 has been uf.ed 
in building iron tanks, and nearly as much in pipe lines, all 
by one corporat.ion. The tanks cost on an average $8,000 
e�ch. A 35,000 barrel tank is 90 feet in diameter and 28 
feet high; 100 tons of iron are used in constructing one. The 
allnual loss from lightning by the use of iron tanks i s  very 
great, as they form an attractive path to earth for electricity. 

The speculative transactions in petroleum represent more 
than $400,000,000 annually. The lowest price erude pe
troleum ever brought was 10 cents a barrel, in 1861 . In 
1859, when there was only one well in existence, Colonel 
Drake's Pioneer at Titusville, the price was $24 a barrel. 
Besides the 5,000 miles of pipe line in Uile in the oil regiolls, 
there are in operation 1,200 miles of trunk pipe lines connect
ing the region with Cleveland, Pittsburg, Buffalo, and New 
York, and lines building to Philadelphia and Baltimore. In 
the line between Olean and New York 16,000 barrels of oil 
[Ire transported daily. These lines are all the property of 
the Standard Oil Company, except one between Bradford 
and Williamsport, Pa. The Standard empl()ys 100,000 mel]. 
The product of its refineries requires the making of 25,00(1 
oak barrels of 40 gallons each, and 100,000 tin cans holding 
5 gallons each, every day The first American petroleum 
ever exported was in 1862. Charles Lockart, of Pittsbur!2. 
sent nearly 600.000 gallons to Europe in that year, and sold 
it for $2,000 less than the cost of transportation. In 1883 
nearly 400 ,000,000 gallons were exported, for which 
$60,000,000 were returned to this country. 

..... ., 

SilDpIe Intensifier Cor Gelatine Negatives. 

The mercury intensifier for gelatine plates, now largely 
used by photographers, has been somewhat improved by 
Mr. H. J. Newton quite recently. 

The advantages claimed for it are its simplicity, speed, 
and in giving to the negalive a good color. The intensifier, 
combining mercury, iodide of potassium, and hyposulphite 
of sodium, sometimes gives to a negative a yellow color, 
which makes it a slow printer. The solution will not keep 
well, but soon precipitates. 

Mr. Newton's formula overcomes these objections. He 
first takes 10 grltins of bichloride of mercury, pulverizes it 
in a mortar, and dissolves in 10 ounces of water. He next 
aissolves 190 g.rains of iodide of potassium in 3 ounces of 
water, and g.radually pours the same into the mercury solu
tion. A red precipitate occurs, but will be l'edissJlved when 
the whole amount of iodide of potassium has been added. 

The Ul ounces of concentrated solution thus formed is 
now diluted by tbe addition of 24 ounces of water. The in
tensifier wi.ll keep clear for a long time, and so retain its 
strength. 

To 1ntensify, Mr. Newton pour� a sufficient quantity of 
the intensifier into a tmy, aNd immerses in tue same the dry 
or dried negative. The action of the intensifier takes place 
in a few seconds, and t-iI(l intensification is completed in two 
or three minutes. 

The plate is then washed and immersed for a few seconda 
in a very dilute solution of hyposulphite of sodium, again 
washed, and dried. Negatives in which there was very little 
detail in the sbadows bave been very easily brought up to 
good printing density with this intensifier. It is essential 
that the hyposulphite of soda sball be eliminated from the 
plate before intensification. To avoid an extended wasbing 
for that purpose, Mr. Newton quickly dissolve� out the hypo 
from the film by pouring over the latter, after fixing, a solu
sion of 5 to 10 grains of nitrate of lead to the ounce ot 
waler. 

Its action is easily observed by tbe formation on the film 
of a milky precipitate, which may be easily washed off. 

.. 101 .. 

AMONG the recent patents is one for the combination of a 
holy water font and a poor hox. 
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