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INSPECTING TUBE INTERIORS

Complete Houdry Case Inspection
During Regular Catalyst Change

Mew Inspection Instrument Makes Possible Complete Visval Examina-
tion of Tubes and Lower Tuba Sheet During Normal Turnaround
of Modified Houdry Cracking Cases ot Sun’s Toledo Refinery

By WILLIAM C. UHL

Pefroloum Processing Stoff Writer

SIMG 3 new type inspection device,

and at ne addilional time beyend
the wormal tumaround  for  catalyst
change of 7 to 10 days, Sun Oil Co. re-
cently completed a thorough and sapid
visual inspe:tion of the 12-case Houwdry
unit at thekr Toledo refinery. - Included
ia the inspection were cracking case
imtesiors, cozling tube extesiors, lower
wire ghee! msrfaces, and (heeaded snele-
els for the air and oil vapor twbes. Tuni-
arpund was handled en contract with
Sun by Caulyvtke Comstreciion Co.

A year ago this Houdry wunit swas
changed over to the new modiBed desipn
which prrmits easy removal of the cata-
best and the =k and ofl wvapsr fubes
wilhoot cempletely n:].'lmanﬂiug ithe case,
and whizh reduces the off-gtream time
Irom the previces & o T week perizd
te between T and 10 days®

Az used in this application, the new
ingtramgnt gave Sun's rofinery men vis-
wal information ns to the condition of
the cooling or salt  tabes, the surface
of the lower tube sheet, and the ssekeis
for the air and the oil vapor tubes.

Twa men, usiag a palr of “Tube-
scopes”, as the instruments are called,
wered able to complete the inspection
of one cracking case every 24 hovrs.
Scheduled 6 as not 1o interfere with
other opertions on the case, this in-
specifon leak plice derng the remov-
gl ef the alr and il vapor twhes and
catalyct -

The Tubescopes were designed and
Buoilt for Sun by the Lenox lostrusvent

*An  artiche deseribing the mew HWoadry
:lﬂlru may be fownd on page 37 of thih faase
i,. FereoLzwme PRoCEEIENG,

Sun's inspection crew guides the head
@l gne Tubescope inte pesiilen inside a
Heoudry esss from which catalyst and
ekr and ¢l vapor tobes howvs boss re-
moved. LSeecend insirument is already
in pegitien for use on movable woosden
supporis, With (hess inetruments a come
plate wisucl Inspsction af ke inlemar of
the cose coa be obisined during the
regular caolalyst change period
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Crn, Philadelphla. The inspection at
Toledn wns the Best time s Tubeseope
g ever been used in an il refinery in
the U, &

Lenox designed” and bt o siendbar
instrument for the Bakreln Petroleum
Co. three vears ago for fnspecting hori-
zirdzl stalnless steel tubes §a the erack.
ing furnaces of thelr rejoery on Bahrein
Tdand, That spplication was the Bt
time anywhere for the Tubescope in the
oil industry, It differs From the use at
Taledo §n that i was weed hbrizentally

and inside the lules, wlhereas al Tilede
it was suspended wontically betwien the
salp  tules and u:.-l.'d. L examloe  sx-
lerior surfaces

Consisting pehmarily of a l:-n: shemider
dural tebe with am eycpiece al one
end and a system of lenses, mirrors, and
powerful electrle lamps at the other, the
Tubescope provides the Enspestar with o
mreans for booking inside durk ond fnac-
ceaible places, s’ for example, the in-
terbor of 0 Houdry case.

Fundameentally, the Tubescope, the
head of which is shown in Fig. 2§ an
iMuminated periscepe  built alomg  the
lings of a telowope, There i3 the wsual
focusing evepiece and ohout 8 s
beyond this is a revalving ebe:trical com-
nection or callar baving a srew bug on
its surfzce to which the lightiag cable
fremm a2  trandormer ie sorewed. Ty
this method of attacking the cable, the
Tubgscope can be rolated without inter-
ference,

Ia use, the  mstrument iz sonspended
vertically and placed in the desired po-
sibon aboe the I'Inlhdl}-' cass h]." 3 dex-
rick, It s then lowered throogh a hele

in o supporting beasy, and ita height
l.mdr-ulred !:-}' an nﬂj-usl:lhlr ¢|=.1'|1|;r WL
bar which rests on the sup beans,
Thus it can be held nrin}rm'rr:g

helght

i



ATTENTION ENGINEERS!

Complete Serier in Basklet Form

PROCESS ENGINEERING DATA

This series, comprising 7 articlcs,
deals with the development of im-
proved methods of correlating and
predicting  fundamental physico-
chemical data—information im-
portant and necessary for efficient
design and operation of modern
reflining plants

The articles—written by Dr.
E. M. Watson and his associates—
are a result of studies conducted at
the University of Wisconsin os o
part of its graduate rescarch pro-
gram in chemical engineering.

Allthe articles formerly appeared
in the TECHNICAL SECTION
of National Petroleum News. De-
cause of their popularity and use-
fulness, they were reprinted in
booklet form.

Here are the subjects covered in

the series:
® Fapor Pressures amd  Critical
Propertics of Organic Com-

Jprounds

# Thermal Properties of Hydro-

® Thermodynemic Properiies of |

Drgania Compaunds

# Thermodynamices of Sofutions
— [deal Systems at Migh
Pressura

# High Pressure Vapor - Liguid

Equilibiria
#® A Universsl Viscosity Cor-
rielad o
® Pressure Dropas  in Granular
Beds

This time-saving reference book-
let—48 pages, magazine size, com-
plete with tables and illustrations—
is attractively and durably bound.

PRICE $1.00*
% (Ohia purchapers, sdd B0 sales e

Mail your order fo:

PETROLEUM PROCESSING
1213 Wes! Third Stree!, Cleveland 13, Ohie
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Complete Tube Inspection

for cxamining any point along the salt
tulbse from the top to the lower end.

The optical svstem consists of & mEm-
ber of high grade achromatic and slme
ple lznses which are distributed throughes
pat the length of the isstrament in puch
n way as to carry the distant image i
the eyepiece and produce a magnilication
of approxmmately three limsei

Dural tubing & wsed beranse of its
light weight and strength.  The Tube-
scope consists pormally of foor sections,
The twe end seclionz are each 3% fr
bang, and between these thers are bwo
10§t secihons, either or both of which
may be left out f a shorber instroment
b desired. The outiide dismeter of the
tubing is 1% ia. The sections are rigidly
joined by special internal bronze ecup-
lings consisting of & Inng pilet slide and
rrew  combination desipeed to  carry
the lijhting corrent frem ssction to sec-
hoa.

The wires in the twbes pass through
notches in the periphery of the brass lens
cells, the Liter being held in their ¢or-
toct location by sections of thin bakelits
liner tubing which nre finely threaded
internally in crder to-trap stray reflec-
fionz,  ‘These Inner tubes alie Support
the wires,

Several' types of flaminated viewing
heads mre made by Levox, of which
Sun uses three, Oune is designed simply
for o straight akead wisw, Shewn in
Fig. 2, it is illuminated by a crown =f
nine small but powerful B volt limps.

Faor laternl viewing, a pricm head hav.
ing %ix lamps i wsed, as shown in Fig
4. ‘Thiz head [z ideal for the mos erit-
ical Inspzciions and for phatography.

Under certiin circumsfanees a clscum-
ference head it wsed. Thizs has bat one
I;I.r“-[' lamp, which like those in the priiss
head can be used wnder stepped wp
voltage. This head, shown In Fig. 4,

Figs. 2. 3 ond 4—Varicus vlewing heads
sultable fer dilerent types of inspection.
Fiq. 2 {161} ia the bead wied far straight
chesd exsminotion. Fig. 3 [cenler)
ghews o prism head with six lomps fer
leteral viewing, used Jor crilical inspec-
Hens and pholograpky. Fig. 4 [right)
has ooly ome large lomp and a lergs
mirrer which permba rapld exemingiions

Fig. l=Eyepicce necticn of Tubsscope.

showing {A) focusing eyspiece. (B)

eleclsleal connectios esllar. (C) yole

gnd hooks for suspeasien cable, ond
(D} supporting collar

gives an all sround view; and §s there.
Fore wselul for quick work

Sun inspeetors have found it helpful
to angment the Mlomination provided by
the Tubescops by suspending an addis
tiona] dreplight in the crecking case
at o paoint near the instrument.

Where a permanent record in the form
af a phot is desired, Lencx man-
ufaciures a specially designed camera
of the graflex tvpe whith can be -3tied
directlhy cn the evepicee of the Tube
SCOpe,

Although oblained p'|'|l'|l=ll"||_'|l' ta im-
prove ‘the inspection of the Howudry unils,
the Tubezcope will probably find in-
creasing wse In other inspectiors, Sun
alicials  believe., Such  appBoeations
would include [urnate tubes, condenser
eoils, coclers, heat exchangers, product
lines, ond many others

Reprints

Reprints of any arlicles appearing
in Prrnoveuse Procssmec ordinasily
are made only en order. Decouse
presest conditiors prevent our held-
ing the ppe after an jsswe B pub-
lished, inguiries for quantity ge
prints should be forwarded premptly
after receipt of the isswe, by tele-
gram if possible. Peprints ordered
after the type has been broken down
have to earry the additional cost of
resetting the article.

Should you desire an asticles re-
printed for you, please order the
reprints prltm'lpﬂr.
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