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heatlng, the per1pher5r of the tube bemg hotter than the 1nterlor

The average amount of heat supplied may be thus brought to the -

desired quantlty, but some of the oil is cracked at high temperatures.

and some at low. As a result the desired products may never be
obtained, for their properties are in no way supplied by mixing the;

compounds produced by craclnng at hlgher with those produced at
Tlower temperatures. As is shown subsequently, all disadvantages of
this sort may be ehrn1nated by simple mechanical improvements.

A more serious objection to cracklng in tubes, particularly in those i

of small internal diameter, such as the -ﬁ—--—lnch or i-inch tubes em-

- ployed in some of the processes preruousl);r mentioned, 1s the depo-; '
sition of carbon. This can not be avoided when hydrocarbon mix-

tures are cracked, as the temperature necessary to bring about partial

decomposition of the hghter molecules w111 1netf1tablyr bring about

some total decomposition. _ . , > .
- Obviously the difficulty of rernowng from a long continuous coil a
depOS1t of accumulatlng carbon is considerable. Attempts have been:

" made to minimize carhon deposition by rna1nta1nn1g a high rate of
flow . through the tubes. In Hall’s process, for example, a speed,
equivalent to 6,000 feet per minute is attained, on the theory that
carbon forrnatlon and accumulation is much more pronounced at a

slow rate of flow than at one of great rapidity.

It is obvious that a coating of carbon on the walls reduces the Sy
4 therrnal efficiency of the tube, thereby necessitating a greater fuel
consumption to maintain the desired temperature. - The carbon depo-
sition necessarlly incident to high temperature, W1th consequent plug- :
ging of small tubes, has always ]ustly been cons1dered an ob]ectlon

~ to any tubular system

~Difficulties on account of the adherence of carbon t0 the heated

contact surface are not confined to tubes. Humphreys @ in his letters
- patent for an improved form of still, states that in: the original Burton
process only about one-third of the initial charge of oil could be dis-

tilled before difficulties resulted through carbon accumulating on the

still bottom. Humphreys has endeavored to obviate the danger

. resultmg from excessive carbon depos,1.t10n by havmg a stlll equlppedf i

w1th one or more false bottoms

ADVAI\TTAG-ES OF 'USING— LARGE TUBES

The use of tubes of considerable dlameter n place of sma]l tubes
obviates the objections advanced against the use of tubes and ; gwes.
 ahigh degree of efficiency. With vertical tubes 8 inches or more in.

~ diameter it has been possrble to Temove carbon contlnuously by G

nlechanlcal device to be described. _
The carbon depos1t10n 1nc1dent to the gasohne process 1s almost
neghglble -

¢ Humphreys, R. E., tI.'_S.-_Patent 1122003, Dec. 22, '191'4'.,: ' L

EXPERIMENTS LEADING; TO D,Iscovnar‘or Paocr:ssns.} 5%

In the benzene- toluene process, carbon formation is unavmdable
Bortunately, however, it has been possible so to regulate furnace
- conditions that the carbon appears either as a light powder or a
tarry sludge, rather than as a dense and adherent coke.

The use of tubes gives a number of advantages lacking with the'

| conventlonal stlll First, the vertlcal arrangement of the tubes per— =
~ mits carbon to pass down and out of the cracking or reaction zone,
= SO that it does not interfere with the control of furnace condltlons -
“ Second the cheapness of tubes as compared with stills is an impor-
s tant recommendatlon Th1rd the danger incident to the'treatment

of large quantities of hqu1d at a given time is minimized, this feature :
alone being sufficient to justify the use of the tubes. Fourth con-
tinuous 24—hour—a-—day operation is possible with tubes, Whereas
with the conventional types of still, operatlon is intermittent because

. of the necessity of stopping frequently in order to reraove uncon-l'
- verted liquid and carbon deposits from the still. '

As regards efﬁclency and low initial cost the tube is beheved to -

have decided advantages over the large receptacle or retort. The

fact remains, however, that in the most extensively employed crack—
ing Process for producmg gasohne (the Burton-Humphreys) stills are
used, and millions of gallons of oil are handled yearly. This is, '
perhaps ev1dence of the skill and ability of ‘the inventors and of the
operating company rather than proof of the Intrinsic superlorltyr of

< the stlll

| LABORATORY EXPERIMENTS LEADING TO DISCOVERY OF BUREAU '

OF MINES PROCESSES

B 8

DE SCRIPTION OF EXPERIMENTAL APPARATUS

The apparatus used for the laboratory ‘expernnents here described

e shown in figures 9 and 10. It consisted essentlally of an electrlcally e
- _heated furnace body made of Wrought-lron pipe 13 inches in diam-
eter and 32 inches long. For a dlstance of 18 inches the pipe was -

wrapped with nichrome resistance wire, an: insulation of ashestos
being placed between the iron pipe and the resistance wire. A

~ Znch Wrought-lron pipe was welded at rlght angles into the furnace '
i body to serve as a container for the pyrometer point. Both the

furnace body and the side tube were 1ncased n a $-inch asbestos

p1pe covering to minimize radiation. s -
In the upper part of the furnace tube a perforated plate was

placed ‘upheld by a thin rod running vertlcally through the furnace.

~ The space above the plate was filled with steel balls to facilitate the
~ vaporization of the oil entering the tube, the steel balls belng pur-

- posely kept above: the cracking zone ol o furnace in order to -
- -{preserve the1r 1ntended functron as a Vaponzer '




