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PRINTING INK.

A few years ago the preparation of printing ink was con
sidered a part of the printer’s trade; now there are very few
printers who have more than a remote idea as to the compo-
sition or preparation of the inks they use.

The manufacture of such inks has of late years developed
into a distinct industry, employing hundreds of thousands of
dollars capital, and turning out hundreds of tons of ink
annually.

The basis of all ordinary printing inks, from the cheap

poster and news to the finer lithographic and plate inks,:

_is a varnish, prepared from oils, chiefiy linseed, although
. i nut oil issometimes used, and rosin oil frequentlyintroduced |
| in the cheaper grades.

‘Where linseed oil is used this varnish is practically anhy-
dride of linoleic acid, the fatty constituents of the oil—gly-
* cerine, palmatine, etc.—having been volatilized by heat. For
the better class of inks old oil is preferred. It is usually
purlﬁed by heating it for several hours by mJected steam
or otherwise, with oil of vitriol (sulphuric acid) diluted with
about threetimes its weight of water. Theacid solutionhav-
ing been drawn off the oil is washed by agitation with boiling
water, and, after standing to allow the latter to separate, is
run off into storing vessels. From these the oil is trans-
ferred to iron caldrons provided withstirringapparatusand
covers. A moderate fire in a small furnace beneath gradu-
ally heats the oil, which only half fills the vessel (to prevent
accident by foaming) and the stirring apparatus is set in
motion.
|and as the temperature approaches 570° Fah., an inflamma-
ble vapor or smoke begins to escape from the boiling oil; a
scrap of burning paper secured in the cleft of a long stick
is thrust into the smoke, which is thereby ignited. The fire
below Iz drann and smothered; the oil, or rather the gases
given o by the oil, are allowed to blaze, the combustion
being kept within bounds by partly covering the pot if
necessary. Samples of the oil are taken out from time to
time and tested by cooling a few drops on a plate of glass
“or tile. When the drops thus chilled glaze over quicklyand

2 draw out into strings of about half an inch between the

i fingers, the fiame is extinguished by putting the cover tightly
over the pot. The oil is then again heated over a moderate
I fire to the boiling point, and the heat and stirring kept up
for several hours, small quantities of drier being introduced
by some manufacturers.

i3+ Varnishes of several degrees of thickness—from greater:r
s or less boiling—are prepared in this way to satisfy the

requirements of the different kinds or grades of ink, and to
: modify their consistence to suit the climate where used,
"thinner ink being required in cold than in warm climates.
i For black letter-press ink the color and character are usu-

: 1% ally imparted to the varnish by the incorporation with it of |0f substances used for the purpose.

i lampblack or carbon black, Prussian blue, indigo, resin,
and soap. The proportion of these vary according to the
purpose for which the ink is intended. The following will

~ 'serve as an illustration of the composition of a good letter-

Ipress ink: Varnish (prepared as above), 1 gallon; resin, 4
i pounds; brown resin soap, 1% pounds; purified lampblack,
.5 pounds; Prussian blue and indigo, each 134 ounces.

In compounding the ink the resin is finely powdered and"

gradually stirred into the varnish, made hot enough to melt
|and dissolveit. The soap, previously cut into thin slices,
dried, and rubbed into fine crumbs, is next introduced, a
very little at a time, as the moisture it still retains is apt to
occasion a violent commotion as it is driven out by contact
with the hot varnish. The addition of soap to printingink

51 . increases the sharpness of the print and tends to prevent

smearing or clouding of the work. The mixture, after cool-

52 | ing somewhat, is poured over the lampblack, andfinely pow-
dered blue pigments placed in the bottom of a suitable ves-

sel, and the whole is well stirred together and then ground
!in a paint mill until reduced to a very fine, smooth, and uni-
form paste.

The quality of such inks depends largely upon the tho- .
roughness with which the pigments are incorporated with
the paste by grinding.

Lithographic inks are simply very fine printing inks made
somewhat more fiuid than required for letter-press or cut
| work.
:a heavy printing ink made with ivory black, or ivory and
carbon blacks, instead of lampblack.

Colored printing inks are made from fine, clear linseed,

oil, boiled into a varnish as above described, and appropri-
ate pigments. The pigments used are carmine, lakes, ver-
milion, ved lead, Indian and Venetian reds, chrome yellow,
chrome orange or red sienna, gallstone, Roman and yellow !
ochers, verdigris, indigo, Prussian blue, Antwerp blue, vltra-
marine, luster, umber, sepia, and various mixtures of these.

A very fine printing ink may be prepared without burn-
ing, and the risks attending boiling oil may be avoided, by
using the followingreceipt: Balsam of capivi, 9 ounces; resin
soap, dry, 8 ounces; lampblack, purified, 8 ounces; Prus-
sian blue, 114 ounces; Indian red, 3{ ounce; creosote, 8 drops.
Grind all together on a stone slab, with a muller, to a very
smooth and uniform paste. Any of the colors above enu-
merated may be substituted for the lampblack and other

“pigments in the above formula to produce colored inks.

In Germany an ink, prepared as follows, has been used,
and is said to yield a very clear and fine impression when
properly prepared: Venice turpentine, 214 ounces; soap, in
thick paste, 214 ounces; olein, rectified, 1 ounce; carbon
black, 114 ounces: Paris blue, I{ ounce; oxalic acid, 14
ounce; water, 14 ounce.
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The moisture in the oil is gradually dissipated,l

The ink used for engraved or plate work is usually '

The three last ingredients are mixed into a paste. The
turpentine and olein are mixed at a gentle heat, the soap
and carbon then introduced, and, after cooling, the blue
| paste is added, the whole being ground beneath a muller to
:a very fine and smooth paste.

The following are patented inks: Colophonic tar, 14
pounds; lampblack, 8 pounds; indigo, 8 ounces; Indian red,
4 ounces; yellow resin soap, 1 pound.

The colophonic tar referred to is the residuum from the
distillation of rosin for rosin oil.

Linseed oil, 40 gallons; litharge, 4 pounds; lead acetate,?
pounds,

l The oil is heated to about 600° Fah., for from forty-eight
; to sixty-five hours according to quality of varnish required,
"the lead salts being added as driers. To each gallon of thls

‘varnish, 4 pounds of gum copal is added and dissolved. For
common news ink the proportions are as follows: Of the
above varnish, 15 pounds; rosin, 10 pounds; soap, brown
resin, 2 pounds; lampblack, 514 pounds.

A fine ink, suitable for use w1th rubber type,.is prepared
from nigrosine, soluble, 1ounce; glycerine, pure, 414 ounces;
soap, white curd, 14 ounce; water, g. 8.

The nigrosine, finely pow dered, is mixed into a stiff paste
with the water, hot, and after standing a few hours this is
mixed with the glycerine and soap, and the paste rubbed
down with a muller on a hot stone slab.

For colored inks of this description the nigrosine may be
substituted by almost any of the soluble coal tar dyes.

——— b-—
THE PROBLEM OF HEALTHY WATER.

Much complaint has arisen within the last two months, in
this city, about the quality of the Croton water. It was
alleged that it had a fishy taste that was far from agree-
able, and apprehensions were expressed that it might be
unfit for use. The Board of Health promptly had it ana-
lyzed and published the results. They were reassuring,
and the public were told that they could drink all they de-
isired with impunity. While this assertion was made on the
strength of the analysis, it was fortified by the fact that no
disease had Leen traced to the Croton, although it had been
complained of for several weeks before the publication of
"the analysis. The timely investigation seems to have
quieted the alarm, aud in this way probably considerable
good was done. Whether it proved anything concerning

. the water is another question.

A chemist or scientific man who takes the position of a
non-alarmist where he can at all conscientiously do so, does
much better than one who raises the cry of danger on a small
provocation. This last has been done recently at the meet-
"ings of a certain social science association in the matter of
“adulteration. A certain person gave a formidable category
It did not matter to
|h1m that some of the adulterants were more expensive than
[the original substances; he put them down in his list just
the same.

But the question we are thinking of is whether the analy-
gis proved that the Croton water was good. Water analysis
is simple enough in its practice, but what is the verdict as
to its value? Where it is necessary to know if water can be
used for a steam boiler the determination of its solid mineral
constituents can be made close enough without trouble.
Even in this determination of the total mineral matters there
are difficulties as yet unsolved. After the water is evapo-
rated to dryness the organic matter is disposed of by igni-
tion. In this ignition, however, some of the nitrates and
“carbonates present will be decomposed, and cannot be re-
istored to precisely their original state. No question on {ts

face seems simpler and is so hard in reality. 8till, it can be
done closely enough for practical purposes.

A reliable determination of the character of the organic
matter, which was the vital point in our case, is unknown.
All authorities admit its difficulty. Those who have theix
!own methods uphold them, but still consider it an intricate
questlou The total nitrogen and albuminoid nitrogen
found by the methods used by Dr. Waller are of value to a
limited extent only. Water of a most dangerous character
might pass the ordeal of such an analysis much better than
a safe fiuid. The above tests in this case bad a certain com-
parative value, as they were made in a regular series of
iCroton water analyses. It is from this point of view that
ithey appear best. We do not doubt that on inquiry it
would be found that it was their comparative value that the
!analyst would most insist on. It is easily couceivable that
‘a water from the same source might acquire an additional
amount of dangerous impurity and suffer a greater loss of
innocuous organic substance at the same time. In sucb a
lcase it would analyze better. It would have less organic
‘matter and less nitrogen of both types. Yet it would be
"more dangerous, and the comparative value of the analysis
would be nil.

The dreaded impurities are the fermentable substances
and living organisms, or rather germs. Some years ago a
simple test for urea, founded on its fermentation, appeared
in our scientific journats. It was suggested as useful to dis-
tinguish contaminations of water with coal gas fiquor and
sewage respectively. Both these substances produce or con-
tain ammonia, so that a test to distinguish the origin ot that
ammonia was very desirable. Here is a hint of what would
be a grand achievement in water analysis; a reliable and
practicable determination of the fermentable constituents.
By the use of different reagents they might be distin-
guished from each other, just as the ammoniacal contami-
nation due to gas liguor was distinguished from that due to




gewnge in the case just mentivned. Any animal or vege-
table forms, too, might be classified into harmless anad barm-
ful opes. This would be the basis of & germ analysis.

The first of these suggestions may be carried out in the
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TWO RECENT BOILER EXPLOSIONS.
We give on auolher page an illustrated report of the
irecent oaplosion in New York harbor of the boiter of the
“steam 1ug Jacoh Brandow on the 2d of June. The engi-

511 house docs for an inconstant water supply, A little buttery
-of scven Loxes suftices to give the incandeseence in the Swan
Eor Edison lights 1o the extent of one hundred candles for six
-hours without any perceptible diminwion of brilllancy.

future, but so far it has not been realized. Tt is franghtneer, Willlun R. Card, lost his life, and bis son, Jotin Card, 'Thus, instead of needing a gas eugine or stecam engine lo

with difficulties, among orliers the dilution in the water,

the tireman, was badly scalded. The cuuse of the cata-

be kept at work us long as the light 1s wanted, wih the

and the easy destruction in laboratory operations of the ;stroplic is plainly shown in thereport of our exper:, mumely,  liability of the light fuiling at any moment throngh the

substance.

The microscopic examination gan, however, be even now
conductert with some intclligibility, and might be made to
yicld valuable results.

Some wuthorities claim that a simple determination of
oxygen required to oxidize the organic matter is enough.
Others say the total organic mat:er is the essential thimg,
Some prescribe an analyvsis by combustion of the organic
matter; others & deicrmination of the two nitrogens or am-
monius, total and albumineid, in the wet way. < Wlhere
dovtors disugree who shall decide 7' savs the proverb.

The problem iz stated. A real valid method for the
analysis of water iz the want. The disagreement of cxpoerts
among themselves proves that all mu=t be deating in nocer
tuinties,
the vexed guestions of their profession settled.
not like uncertainties. They all wish to be positivists in
science. In all the field of analyticul chemisiry there is
hardly & more puzzling guestion than the above.

ety l——

The centenary of the birth of George Steplienson, *f the

father of railways,” was celebrated in Engpland, June 9. |

Stephenson was born at Wylam, eight miles from New-:

castle-on Tyne. His father was fircman at the ncar by
colliery engine house, 1lis mother was the daughter of g
dycr. At eight years of age Steplienson berded cattle fora ;
neighbor forashilling a weck, part of his duty being 1o shut |
the gates of the iramway from the pit, when the wagons:
passed, to keep the cows from straying. Oue of his early :
amuscments was the modeling of an engine and winding
machine like the one his father tended. At fourtcen he
was made assistant fireman, earning one shilling a day.
Three years after he jumped his father’s position and became
cngine man. At this time he could peither read nor write,
but he knew his engine and eritically studied 3tz construe--
tion and working. About this period an old Scotch scliool- |
masier helped Lim to overcome the mystery of letters. At
twenty-one he married, and after the birth of his son Robert, |
a year later, he removed to West Moor Colliery, Killing-!
worth, where his wife soon dicd. For distraction in

his
Lercavenment e went to Montrose, Beotland, to superintend
the working of a Boulton and Watts engine, He found the:

engine out of gear and the works choked, but scon had mut.
ters straightened and the machinery in proper working order. :
A vear later bis father wag blinded by an accldent; he was -

Chemists would like vothing better than to see!
They do:

“the explosion does uot appear.

bad constryction of the water leg of the Dboiler, from which
Henkage and corrosion ensued,

" The boiler explosion which teok place at the dye works
“of Messrs. Gaffney & Co., Pliladelphia, on the 1st of June,
i resulting in the death of three persons and the destruction
‘of buildings, has caused considerable comment among
‘eleam cngincers, This boiler was onc of a nest of threg,
i wae of the ordinary cylindrical type, 30 feet long, 86 inches
(diameter, with flat cast iron heads, havingsa large ceutral
I man hole in the front head. The Hartford Boiler Inspec-
tiun and lnsurance Company had examined the boiler not
long prior to the explosion, and pronounced it perfectly safe
for the work and pressure reguired.

. Prom the evidence before the coroner’s jury it would
scern the safety valves were set to blow off at 60 1L, and
usually did blow at about that pressure, or not exceeding
82 1. Bui procisely what the pressure was at the time of
The cxploston lifted the
i Loiler from its place and sent it like a rocket over into the

I'next block, where it landed without particular injary to its

1

“shell.

The frout cast iron head was found broken into several
pieees, the lines of fracture radiating from the mav hole.
This seems to indicate that it was the weaxness of the east
iron head that caused the mischief.

The testimony of scveral experts was introduced before
the coroner’s jury, showing that flat cast iron heads, althongh
extensively used, are necessarili unsafe and dangerous, as
they are apt to have hidden flaws; and one of the experts,
Mr. Le Van, expressed thie opinion that the two remaining
boilers, which are of similur construction, areliable to hlow
up at any moment for the same reason, namely, cast iron
heads. On this evidence the jury went the whole figure, and
cepsured the Hartford Inspection Company in the strongest
terms, declaring that its agents were nepligent und incompe-

tent when they inspected and certified that this beilerwas!

safe.

Webave in type for our next number a full report of tiis
explosion, with engravingstaken from photographs, which
will very fully set forth the nature of the catastrophe, and

perliaps affard some useful suggestions for the guidance of |

engineers and inspectors,

CONCENTRATING OR STORING UP ELECTRICITY.

Several vears ago M. G Plante, of France, made a see- -
omidary clectrical battery, In which the clecirical power of

drawn in the militia for the Continental wars, and his pros- iseveral ordinary cells could be concentrated or stored up

peets looked dark enough,  To relieve his father’s destitu- fwithin one eell, and the cleetyical foree so gathered could be

tion and purchase excrioption from army service used up his ;uscd when wanted.  This battery consisted of two clec
scanty savings, and he seriously contemplated emipration as "trodes made of rheetlead, separated by sirings of rubber,
his only chance for success in life, tand placed in dilute salphuric aeid.

The queslion of steam translt was becoming prominent:  Tocharge this battery ifs poles were conneeted with an ordi-
during the early years of the ceutury, and naturally enlisted  nary BunsetorDanielecl.  During tive operation of charg-
the attention of Stephenson. The early locomotive makers | ing, one of the electrodes oxidizes, a brown coating of perox-
contemplated cugines for hauling wagons over common :tde of tead soon showing itself thereon, and the metallic ap-
roads only; but Stephenson—thanks, no doubt, to his early  pearancedisappears entirely ; the other electrode also changes
observation of the advantages of rails wihile pate closer und . in appearanee, ils surface beeoming covered with a powdery

cattle herder—forczaw that the road of the fulure must be,
& railroad, and plavned his first locomeotive accordingly. i

In the fall of 1822 he constructed for the Hefton Colliery
Company a short vailread, upon which, on the 18th of
November, his locomotive hauled a load of sixty-four tons
at the rate of four miles an hour. This demonstration of !
the feasibility of railways led at onee to the Darlington and '
Stockinn railway project, which won for Stephenson in.
Purliament and elsewhere the repatation of being o maniac
leader of lunaties and fools.  In spite of opposition theroad
was opened for traffic Beptember 27, 1823, with Stephenson |
as engine driver.

The subsequent battle of the railway for leave to he, and
of the locomotive for toleration after the railway was grudg-!
ingly accepted, is familar bisiory. No man cver fought a !
prander fight against popular and professiona] prejudiceand
ignovance, or developed tn the fight a manlier character,
ITis mental capacity rose with every great emergency, while
his native shrewdness and solid sense ever Repl him from:
undertaking the really Linpossible or impracticable, however
extravagant or absurd his projects may have seered to men
of smaller capacity. What he knew he knew by personal
mastery, not by hearsay; and without presumption or arro-
gance he was able by sterling intellectual power and sure-
sightedness, backed by the hardest of hard work, to demon-
strate the correctness of his ideas and to accomplish under-

“on the subject lately made in our office.
-person who has at hand a few sheets of lead may readily
. construct the new battery.

gray coating. When thus charged the sccondary battery

| was capable of delivering an clectric current of very ruuch

greater force than an ordinary cell of same size, Thissccond-
ary battery is capalle of charge and discharge indefinitely.
3. Fanre has lutely improved upon the Planté battery, by
painting the lead sheets with red lead.  8imple as tie im-
provement js, the resulting ¢ffects are quite remarkable, the
storing capacity aud delivery of the battery being preatly
increased. The chemicul action (hat takes place is substan-
tially the same as in the original Planté battery.

It is zuated that one of M. Faurt's sccondary batteries,
welghing 165 pounds, is capable of delivering a force equal
to oue horse power during a pertod of one hour. I thisis
50 it wonld bring the weight of an clectromotor and hattery
of one horse power within a gross weight of 200 pounds,

‘and supgests, us one of the possibilities of the new dizcovery,

the production of a carriage propelled by clectricity, conve-
nient and economical in usc.

For the benefit of those who desire to try this interesting
elentrical contrivance, we give on another page an illustra-
tion in explanation of some recent impromptu cxperinients
Any intelligent

Professor Sir William Thomson, of Glasgow University,

: who has lately experimented with these new batteries, men- : §2,000,000.

slipping of the Lelt or any ctler Lreakdown or stoppage of
'the machinery, and instead of the wuasteful fnnctivity during
i the hours of the day or night when the light is no! needed,
i the engine may be xept going all day and stopped at night, or
fit may be kept golng day and night, which undoubtedly will
-be the most coonomical plad when the cleetrie Heht comes
“into general enough use.

* Another very important apptication of the accumutator is
-for the electrie lighting of steamships. A dywnamo-clectric
‘machine of very moderate magnitude and expense, driven
by & bell from a drum on the main shaft, working through

the twenty-four liours, will keep a Foure accumualator full,
and thus, notwithstanding the irregularities of the speed of
Lele cnping at Ace, or the oceasional stoppuges, the supply of
“electricity will always be ready to feett the Swan or Rdison
‘lamps i the enrine rooms anit cabins, or are lights for the
cmust-head, and red and green side lamps, with more cor
“tainty and regularity than have yet been achieved lu the
" gas supply for auy house on term firma.”
J ot W bp—.
: American Science Association,
I The Thirticth Annual Meeting of the American Associa-
“tion for the Advancement of Scicnce will be held in Cincia-
‘nati, beginning Augnst 17, It is expected thaut the changes
‘in the constitution propozed at Boston last year will be ratl-
"#ed, and the assoefutinn reorganized in eight sections of
‘equal slanding, each having i own presiding officer, secre-
“ary, and committee. The proposed divisions are;

Section A-—DPhysics; Section I3—Astronomy and Ture
“Mathematies; Section C—Chemistry, includfzy its appli-
.cations to Apgriculture and the Arts; Section D—3Mechani-
;cal Beience; Section E—Geology and Geography; Bection
 P—DBiology; Bection G—Anthropolegy; Seetion HH—Econo-
‘mic Seicnes and Statisties.  Also, I—A Permaneut Subsee-
“tion of Microscopy.

: Arrangements are to be made for excursions of the anthro-
.pological scction to some of the prehistoric mounds and
relics in Ohio, tncluding Fort Ancient, at Madisonville. The
headquarters of the association and the offices of the loesl
eommitice will be at Masic Hall,

Through Railway Connectlion Under New York.
. A company has been organized to conucet Ly a tunnel
"railway the Hudzon River Tunneland the railroads which
cuier the ity from the north and east by way of the Fourth
Avcone improveracnt.  The route will be from Lhe outlet of
:the iTudson River Tunncel, under Wooster Street and Uni-
versity Place, to Fourteenth Strect, thenee by a curve under
ithat strect to Fourth Avenue, under which it will run to
| Forty-second Street. It {5 1o be a double track road at least
cighteen feet below the surface, The object is to carry
'freight and ultimately passengers under the city to New
“Jersey, so that cars may run direct from Boston or Mont-
creal to New Orleans, Charleston, and other Southern cities
{ without the aunoyance and delay of a New York transfer.
I
A ——
Ashestos in the Black Hills.
Among the new discoveries made within the past few
mouths is a large body of asbestos. This was dizcovered by
| Mr. T. B. Leavenwar:h, about six miles from Deadwood Clity.
- The croppings can be {raced for nearly thiree hundred feet,
"while a large body of it has already becn uncarthed.  Tests
-have been made which prove that this body of ashestos ia
tequal to any yel discovered In America, It may be that
‘this minera] will not come into tmmedinte use, adds Lhe
i Pioreer, but the day is vot far distant when it will become
an article of export from the Hills,
New HRemedy for Baldoess,

In cases of confirmed baldness the new remedy proposed
is to remove the seulp, bit by bit, and substitute, by skin
grafting, pieces of healthy scalp, taken {rom the heads of
young persons.  The suceess which haz heretofore attended
“operalions of this nature in cases of scalp wounds giveg a

promising outlook for this new mode of curing baidness;
Vand perhaps the day Is wot far distant when (he shining pates
"ot our veneralle fathers will bloom with the flowing locks
.of youth. ’
1
|

i e —
The Largest Grain Elevator.

The new elevator just completed ncar South Ferry,
-Brooklyn, is described as the largest in the country. It
has Leen over a year in building, and has cost nearly
It has a storage capacity of 2,500,000 bushels,

takings which involved the severest problems of raiiway | tions the use of one of the cells, weighing 18 pounds, which ; besides superior transfer facilities and dockage for half a

engineering.

The moral of his life is clear, and should be pondered by
every young mechanic. There is no condition inlife, how-
ever hard or humble, which may not furnish the stepping
stones to the most successful career.
surrounded by wealth and educational privileges in early
life, he might still have become a great man; but lacking
his special experience as tramway gate tender. aad engine
tender, dreary and discouraging asit may have seemed at
the time, it is hardly possible that he would ever have been
the pioneer of one of the most important and influential
social and industrial movements of the race.

Had Stephenson been !

Professor George Buchanan took with him in his carriage I dozen vessels, which can load at one time. The machinery
and successfully employed in removing a tumor from a!is contained in an independent engine house and three enor-
child’s tongue by heating a platinum wire. To haveaccom- | mous towers. The warehouse proper consists of a large
| plished the same effect by the ordinary electrical means | number of separate fireproof stores.

would have required the setting up of several voltaic cells, et ——

‘and involved much inconvenience. Professor Thomson, MR. Wiriam CLARK, who died at Philadelphia last
anticipates that this method of storing electricity will have - week, inthe 91st year of his age, was one of the oldest
many practical uses. He speaks as follows: -manufacturers of mathematical and nautical instruments in
i *“The largest useful application is waiting just now for:the country. He was born in England, and came to this
“the Faure battery, and T hope that a very minimum time | country in 1820. Two of Mr. Clark’s sons are engaged in
will be allowed to pass until the hattery supnlied for this |the mathematical department of the Coast Survey Office at

application is to do for electric light what a water cistern in ' Wasbington.
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