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Specification forming part of Letters Patent No.- 13,503, dated August 12, 1856.

To all whom it may concern: |
Be it known that we, LuraEr ATW0O0D 2nd

WILLIAM ATWO00D, both of Waltham, in the |

county of Middlesex and -ommonwealth of
Massachusetts, chemists, have invented or dis-
covered an improved method of obtaining oi}
from the coals which yield paraffine; and we
do hereby declare.that the following is a true
and. exact deseription of the same. |

The nature of our invention and improve-

ment consists in modifying, Ly chemieal pro-
cesses conjoined with distilling operations, the

proximate elements found in the distiliates of |

coals and other bodies which yield paraffine,

50 as to produce an oleaginous body adapted |

in a highdegree tolubricating purposes. Such
coals are known as “canuel,” ¢ Breckenridge,”

~“bog-head,” brown” coal, and * Albert” coals,

‘““peat,” and some bitumens.
To render more clear our deseription we sub-

~ mit that we are the original discoverers, so far

as we know, of certain reactions taking place
among the constituents of such coals and bitu-
mens, which produce ordinarily paraffine-oil
and hight oils, and it therefore becomes neces-
sary for us to distinguish coals by new ¢har-
acteristics. We find that coals, when slowly
heated to a certain high temperature, varying
with- the nature of the coal, deecompose by

~changes taking place rapidly—not a species of
distillation, but a rapid decomposition. This.:

new arrangement of the constituentsis always
the first effect of Lieat applied to.coals. Ex-
cepting a little water, thev aftford no flnids un-
til such finids form from the material of the
coal. The condensable Huid products contain
a variety of bedies; but all known coals and
bitumens thus treated divide inuto two elasses—
viz., first, those yielding fluids containing no

parafline; second, those producing fluids con-

talning parafline. Thefirstelassineludessome
cannels,orcoals having the physical characters

~of cannels, and some bitumens, ail of which
- yieldTh their decomposition semi- fluids like.
seommon coal-tar, I'or the treatment of such

distillates in & way to afford a lubricating-oil,
called “coup-oil,” of certain well-known spe-
cific characters we have Letters Patent. The
sccond class of coals includes most cannpels and
some bitumens, brown coals, peat, and schists,:
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| tion contain paraffine, which is a distinetive

feature, and.enables us to class such nativeo
to onr new manufacture. . | |
Heretofore much discrepancy of statement
has existed; and in the books wood-tar, peat-
tar, and brown-coal tar have been considered

coals and bitumens under one head in relation

as specially containing paraffine, while coal- .
tar and pine-tar were supposed to_.contain,

at most, traces of it. It was, however, found

that schists, petroleums, and cannels—like '
bog-liead and Breckenridge-—produced it at

the lowest temperatures of decompositior, and

-bog-head coal has become the basis of a manu-
facture of an oil known as “paraffine - 0il.”

Those natural bodies which produce paraffine
may be considered as the remains of wax-
producing vegetation, In all that has been

done heretofore to obtain lubricating - oils the

greatest care has been observed to so conduct

the decomposition of the cannel or brown coal
that the temperature may below, thereby pre- )

venting the decomposition of the paratiine,
whicli, as a solid, resembles spermaceti, and

wien disselved incupionformed with it consti- .

tutes “paratiine-oil,” for the production of which
Brownaud Young have patentrights., Qurdis-
coveries and applicationsdepart from this pre-

vions state of kuowledge and relate to the
rapid decomposition of these eannels and bita-

mens and their distillates, whieh produce par-
atiineg at low temperatures by higher heats

suddenly applied, and it is an essential feature

of our application that we rejeet or decompose

the paratfine and eupion, so as to avoid the
1 ! . I‘? . -

presence of solid paraffine and fluid eapion

- aud formanew oleaginous body, having a high

boiling-point, an nncommon oily character, in-
creased density, and resistance to refrigera-

tion. We can use cannel and brown-coal tars .

from gas-manunfacturers, consuming ouly the
coals producing parafiine which has then been
decouiposed, ur the waste products of tho man-
ufacture of light oils containing paraffine from
schists, ¢annels, bitumens, &c. |

~ The basis of our invention is the discoyery

that when weo distill the bydrocarbons by Heat

of considerable intensity rapidly applied re-

peatedly at eachsuceessive distillation ecarbon

appears 23 a final product, while the alements
and the fluids resulting from their decomposi- | of thefluid distillates arrange themselves anew .
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to form a compound which becomes mere and | not exist ready formed in any natural bitn-

more 0ily in character., Dy withdrawing inter-
fering Dbodies we controi the resulis so as to
‘give ¢ certainty to the manufacture.

In carrying dutour inveution we have found
an advantage io arise from removing, i1y pew-
erful chemical agents,acid, alkqlme, and basic
bodies from the erunde products in the course
of the operations, 8o as to prevent these crude
produnets from reacting to produce other ob-
jectionable bodies. Thus when we operate on
a tar-likebody, natural orartificial, we remove,
by a large volume of strong sulpimrm acid, sli
the naph haline and alkaloids, because expe- |
riepce has shown that these bodies form para-
pnaphthaline at high heats. If after distilla-
tion, following in course, more naph thaline ap-
pears we remove it in the same way. Sowme
cride materials produce acid bydrocarbonsin
breaking up their constituents, and wereverse
~the eourse and appl y alkalies tc:a remove them,
in every case having in view the ultimate pro-
duaection of a neatral oil of specific characiers
which are distinetive, from whatever source it
is8 obiained. The rame processes apipiied (o
ernde matters of different ortgiug, aithough
belenging to the same series, as c{mm@mv
cans“dfered wiil nob produce owr o;su? nor W il
any namber of distiliationa produce it.

The oils which bave heretofore bem ob-
tuined by distillation from zaunnel-coals are
thin oﬂi , holding in suspension and solution
DRral Tse) to which they owe theic density, and
she fmvorite sources are the. bog- he&d and
Preekinridee cosl and like bodies, from which

thoy are olitained by moderated heat in distil-
lation. It is an essential point in their pro- |
duction that the temperature should not ap-
proach 688° Ifalirenheit, where parafiice is
whelly {(gecomposed, md where fhe eupilon,
which bo:ls below 2120 Fabrenheit, would be
lost. They ge:iemllv boil at from 4500 £0 5000

ffahrenbeit, and aro saturated solations of

parafline’ ot GOC Fahreohelt, becoming a soft

solid at 45° Fahrenlielf. Yfmugs oil, which

includea the best of that ¢ lass, gives m’ﬁ vola-
tile produacts at 4000 Falivenheis which con-

T

tain puraffine. Iisapecific gravity varies from
(1.836 1o 0.858, and it canuot be rmﬁdﬁruﬁ INOPe
dense mthwt decomposing it. Beinga solu-
tion of paraffive in the hghter hydrecarbons,
it presmt.a two distinet bodies, and owes ii8
inbricating power to the parafline, and as it
thickens at amoederately-low temperatare with
separation of eh& paraffine, it hag not the |

useful characters we deem essential in our oil.

The oil which we regard as our invention
containe rarely traces of 2 solid pody, which
at 320 Malirenheit appears in needly ery stals.
Its specific gravity at 60° ¥Fabrenheit is 6.864
_m £, mﬂﬁ and ity cleagincus thtmuﬂm are ro-
IAry @ @;Li exceeding in thivrespest any knewn

oil. VWhen heated it gives off ‘n(z vanor ab
5000 T‘u renhait, ang has o near
Ing-poing ul MGO Wabvenbelf, . in its chewmi: :ﬁ
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men or naphiba, buf is a resalt of chemical

decomposition of hydrocarbens which afford
paraffine under ihe eombmad action of chemi-
cul arents applied. 1o succession wzth a high

_he&b in distillation.

[n the following deseription of our processes

it will be observed by tlu}%e who are skilled in .

the art that we do not seek to simply separate
and purify:bodies which have been known be-
fore and as articles of commerce, but by dif-
ferent steps, appiicable to the par tieimi erude

natter of the cannels and bitumens which pro-
duce paraffine, wo arrm:{re anew the compo-
nent parts of crude distiliates.

YWe do not commencece with thie Lé&i but take:

the fluid matter condensed by distilling coals
of the paratiine wws, liowever obtained, and
sabject it, In an iron vessel, to a carefal w ash-
ing 1n water to remove: soiuhle matter. The

washed tar-like fluid introduced into an agi-.

tator must have all its acid bydrocarbons re-
moved by means of successive portions of eaus-
tic sodg or caustic potaslh at 36° Baumé, added,

agitated, and svithdrawn antil-the solution of

alkali appears to becoing no lenger changed,

even af 212° Fabrenleit.: In this step we not
only réemeove the acids present i a free state,
limh we decompose acid salts or combinations
of positive and negative hydrocarbons, s¢ as
to eliminate the bases, while we remove the
acid or positive constituent, witich is essential
to the success of the otlier step of the process-
es. The tarry matter removed from the last
portion of alkali must be distllied from an iron
retort by naked heat or heat aided by atehm,
the distillate ! veing rejected uniil the mass iu
‘the retort shows the temperature of 600° It alir-
enheit, when the distillate sought for bewm

toappear. By increasing the hoat a lavge hu]

of the distillate is ﬁht.lmed and wlhen Lm* teni-

perature of T5U° to 300° Fdh[‘LEJ weit is reached
the distillate bemmes browa-colored, when the
process 1s stopped.
tureitisusunaltosavetheoil boiling at 4502 Falir-
gnheit or below 600° Fahrenheit and mix it with
that distilling above 850° Fahvenheit. If the

mixture hasnot at this stage a ¢ density of about =

0.850, or when we wish to inerease the Lensidy
of the distillate, we add a heavier crude pro-
duct obtained frcm g, conl or bitomen which
affords it of greater density. Itach coal or bitu-
men gives a erude product differing in density
from that of another. Wefind it advantageous
to mix iheir distiil lates, and thus insure 8 me-
dium deustty and mmwgbdmfr equallty ol
finished oii. Dy
colored and basis bodies arg fermed,
for their removal asually twa imnﬂredas mu}s
of oil of vitriol for one hundred gallﬂns 7 the

distillate, agitation for twe hionrs, and repose |

i air ab 36° or 00° until subsidence of the acid
compoundahasiaken place. The clear ¢il must

Iy iwd boil- mw ‘be washed with five gallons of caustic
' Thig sciu-
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ter must be added and the whole agitated one
-Or two hours, the temperature being as high as
100° Fahrenbeit to allow of subsidence of all
impurities. The clear oil must then De trans-
ferred to-an iron retort and distilled by the
- gradual application of lLeat, with the aid of
heated steam above the oil, reserving for fu-
tare steps the distillate rising between 6000
and 800° Fahrenbeit only. This operation has
produced a new quantity of eolored and basic
matter, which must be removed by treating
one-hundred gallons of the distillate in an agt-
tating apparatus with one hundred pounds of
oil of vitriol and violently mixing fortwo hours.
After the action of the acid the oil must be
washed with five gallons of soda solution at
36° Baumé by agitation for one hour and al-
lowing to subside. The resulting product be-
ing again distilled with the preeautions above
‘stated will have become permanent and uni-
form. A smallamount of acid present must be
removed by agitating the distillate with three
gallons of caustic-soda solution, leaving the oil
for the separation of the soda solution ata tem-
perature of 30° or 90° I'ahrenheit. After the
removal of the oil from the impurities it must
be thoroughly washed by jets of steam in the
usual mannerandsubsequently exposed in shal-

low pans to the san’s rays until all wmoisture |

has become dissipated. |

- 1t 18 not always necessary to subject the oil
to the last distillation here named, as some of
the crude distillates are mors easily broken up
than others; but it is essential that the oil be
freed from all bodies having low boiling-points
and that the solid hydrocarbons which appear
in the first steps be removed by pressing or

J

| decomposed almost wholly into an oleaginous
bedy having a density above 0.864.

We are aware that oils for lubrication have
 before been obtained from coals, bitumens, and

schists whieh afford paraffine in distillation,
and they have been purified by acids and alka-
' lies. These oils are solutions of paraffine in
| light oils or eupion obtained in the first dis-
tillations, deriving their density and essential
quatities from the paraffine. They do not re-
semble the heavier uniform oils which resul®
from the decompositions and recompositions
taking place in thesame distillatesat mghtem-
peratures, alded by chemical agents applied in
large quantities at different steps in the manu-
facture, and we disclaim such oils.
- Wealso disclaim mixed ernde products here-

| totoreobtained by distillation from sclists, &e.,
aud confine ourselves to a transparent nearly
| colorless oil, having its boiling-point above
600° FFahrenheit, remaining fluid at 320 Fahr-
t enheit, and of a density above 0.864 a 60°
Fahrenheit, which is formed from coals, bitu-
mens, and other bodies affording paratfine in
their treatment by the above processes.

What we claim, and wish to secure by Let-
ters Patent, is— | |

An Improved oil obtained, by the processes
substantially as set forth above, from natuial
bodies which alone or when mixzed afford par-
| affine in destructive distillation, and which oil

possesses the properties above deseribed.
: LUTHER ATWOOD.

WM. ATWOOD.

iy

Witnesses:
I JAMES W. SROLLINS, |
, W. H. L. Sured.
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