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'his application October 
29, 193', Serial Nup. 11.662 

(C1. 141-6) 

September 11. 18934. 

7 Claims. 
This invention relates broadly to improvementS 

in apparatus for cleaning and for Conditioning 
drums, barrels and similar containerS, and this 
application is a continuation of my co-pending 
application, Serial No. 748.512, filed . September' 
11, 1934. The '' invention is more particularly 
pertinent to improvements in means for clean 
and conditioning drums suitable for the shipment 
and storage of petroleum oils and the products of 
such oils. ? ? 

Processes and devices of warious kinds and 
character have beena advanced and have been 
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'utilized successfully for more or leSS automati? ' 
cally cleaning certain types of containerS, Such 
as bottles and canS. Such types of containerS 
have conformed to a generally Symmetrical 
shape in which the opening in one end waS Sub 
stantially concentric with the periphery of the 
outer circumference of the container. Further 
more, the concentrically disposed opening in the 
containers is usually of relatively generOuS prO 
portions in the matter of the size thereof. 
The symmetrical shape of Such containerS and 

the usually generously sized centralized OpeningS 
therein simplify the cleaning thereof to a marked 
extent. A uniform distribution and impingement 
of the cleaning fluids is thereby permitted On 
both inside and outside surfaceS of the COn= 
tainers and the relatively large openingS permit 
the easy introfluction into the .. container of the 
various cleaning fiuids and also facilitates the re 
moval of said cleaning fiuids from the interior of 
the container. 
On the other hand the conditionS presented 

with respect to cleaning containers generally 
'utilized in the petroleum industry are quite dif? 
ferent from those presented in connection with 
clearning other containers as hereinbefore de 
scribed and are much more difficult of Solution. 

• Certain types of drums - utilized for petroleum 
and its products have a bung hole in the topS 
thereof located as close to the periphery of the 
|head as conditions permit. In other Words the 
burag hole in an oil · drum is located as far from · 
the center of the head as pOSSible. Such a loca" 
tion of the bung hole is neceSSary to enable the 
drum to be readily emptied. Furthernore, the 
bung hole in an oil drum is quite Small in com 
parison to the volume of the drum and the area 
thereof to be cleaned. For example, the di 
ameter of the , bung hole in one conventional 
drum is of the order of 1?é inches. 

Because the bung hole in an oil drum is located 
near the periphery of the head of the drum aS 
aforesaid the problem of inserting a noZZle there= 
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`portant one. 

in and obtaining a Substantially uniform ) im 
pingement and distribution of the cleaning fuld 
Over the interior surfaces of the drum is an im 

Proper " cleaning will not result; 
unless all of the Surfaces and every part thereof 
are contacted with the clearning fiuid in a, satis-- 
factory manner. In addition to the uniform im 
pingement and distribution as set forth several 
fiuidS may be required to clean and treat a drun. 
In this invention, under certain desired condi 
tiOnS of Operation, it is preferred that the several 
fluidS paSS into the drum through one nozzle, 
Which contains a multiplicity of conduits and 
Orifices therein and which nozzle may remain in 
the bung hole without removal therefrom during 
8'multiplicity of the cleaning and treating oper 
ations, as will be hereinafter described. 

Gonomics denand that the drums be cleaned 
and reconditioned as quickly as · possible. 
Furthermore, to clean the drums properly it is 
desirable that definitely prescribed and estab 
lished minimum quantities of the respective fluids 
be used in certain respectively prescribed periods 
9f time. This is accomplished in this invention 
in a nOWel manner and not only yields favorable 
resultS but also inSures economies in the con 
Sumption of the fiuids, Such as air, steam, water 
and Chemicals. 
|he largest mozzle that can be used is one that 

Will enter the bung hole and still leave an area 
Of Sufficient extent between the nozzle and the 
inner Wall of the bung hole to permit ready 
eSCape and drainage of the cleaning fiuids and 
residues from the inside of the drum. 

All of the , aforementioned problems may be 
SOlved and the economic conditions surrounding 
the Solution thereof may be readily rnet and 
Satisfied in an effective manner by the use of this 
inVention. ^ 

'The utilization of oil drums in the petroleum 
industry is extensive and is surrounded by rigid 
SpecificationS and requirements. - Numerous prod 
ucts of petroleum are shipped in drums and in 
general the productS So shipped comprise the 
higher priced products manufactured to speci 
ficationS and calling for high freight rates. 
UnleSS the druns are absolutely clean on the 
inner · · Surfaces contamination of the product 
resultS With probable accompanying rejection by 
the buyer. Such a condition not only results in 
loSS and expense to the shipper but also acts as ' 
a decided deterrent to future and continued busi 
neSS. . With respect to' the outer surfaces of the 
drum Competition has brought about the condi 
tion where it is now a necessity in the trade 'for 
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" any seller to ship only drums that have the ap= 
pearance of an entirely new article. 
The cleaning and treating of containerS, Such 

as drums, used in the petroleum industry pre= 
sents a different problem from that normally 
met, with in many other industries. In these 
latter industries the containers usually are re 
filled with the same product as previoushy COn 
tained therein. In the petroleun industry a 
drum may be filled with any one of many prod 
ucts, ranging from the lowest priced fuel oil th0 
the highest priced lubricating oil. The inter 
mediary products may consist of gas oil, keF0= 
sene, gasoline, cheaper lubricating oils, etc. In 
any event, irrespective of what the drum did 
contain, it may be filled with an entirely different 
product on its succeeding filling. There is prac 
tically no distinction, as all the drumS look alike 
and are filled as they come. 
Metal drums are used almost exclusively at 

present in the petroleum industry. Corrosion is 
an important factor, and all rust or other cor 
rosive products must be remowed, otherwise con= 
tarmination of the contained product may ensue. 
No two drums are exactly alike in this regard. 
Some may be returned ira a badly corroded con= 
dition; others may have different degrees of 
corrosion. Oftentimes deposition of setdiment 
wilI result in one inner side of the dru1rn, depend-?? 
ing on the material stored therein, the length 
of time the drum remained in one position, and 
on other causes. Accordingly, a broad and Wary= 
ing set of conditions is to be encountered and 
must be completely owercome in cleaning and 
conditioning drurns for Subsequent filling with 
petroleum or a product; thereof. 

Heretofore the clearning , and reconditioning 
of drums in the petroleum industry has been 
done largely by manual labor, Chemicals haWe 
been applied to the outside and the inside of 
the drurn. Corrosion ora the inside has been re= 
mowed by placing lengths of chains within the 
drun and rotating , it for periods of time, as 
might be decided by the operator in his diSCre= 
tion. : Corrosion on the outer surfaces of the 
drum has been remowed by the use of Wire 
brushes. The drum has been placed manually 
on a steam jet and subjected to steaming opera= 
tions for periods of time, depending on circum= 
stances and the judgment of the operator. IDry= 
ing of the drum has been accomplished by man= 
uaily placing it; on an air jet and, after a period 
of time, manually remowing it therefron. 
Painting has been accomplished in Several man 
ners, such as Spraying or dipping, and the drying 
of the paint has been accomplished by heating ? 
the drurn in a, kilira. 
The net; result of So cleaning and conditiorning 

a drum has been that satisfactory results can 
be obtained only by long and painstaking work, 
accompanied by rigid inspection at ewery opera 
tiora. The human equation is so rnuch ·in ewi? 
dence that uniformity is impossible and, upon 
shipping productS in the . drums so clearned, a 
large percentage of rejections is · entailed. The 
expense usually. attains a total amount; So high 
that the economies surrounding the utilization. 
of preWiously used drums largely disappears. Ina 
fact, Some of the largest manufacturers of petro= 
leum products have desisted from the use ~ of 
previously used drurns and now utilize new druns 
exclusively. • 

1By the use' of this invention the human equa 
tion is almost, if not entirely, eliminated in the 
cleaning and conditioning of large containers 
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such as are used for the shipment of petroleun 
or its products. The labor necessary is substan= 
tially only that required to superwise the ap 
paratus and itS mechanism and to place the 
drums onto the apparatus and to paint the 
drums. during the process. Each and all of the 
fiudds used are subject to complete and automatic 
control with respect to volumnes, pressures and 
temperatures and the period of time that any 
fluid may be applied is automatically governed 
and may be warried at will. Each and every 
drum or container is treated exactly in the same 
manner' and for the Same period of tiirne, thereby 
giwing a great uniformity of product. The 
method of treatment, the control of the fluid 
flow, the control of temperatures and the de 
gree to which any drurn is subjected to treat 
nment are So adjusted that the drums most dif 
ficult to clean are effectively and properly 
cleaned, thereby insuring that all the drums so 
treated Will constitute a, Superior conditioned 
product. Experimerats have demonstrated that 
by the use of this invention the percentage · of 
rejections because of , improperly " clearned drums 
approaches the wanishing point. 

This inWention may be^ applied in apparatus · 
of marked compactness and durability and that 
require shrmall power consurruption in the opera 
tion thereof. The apparatus have large capacity 
in cOnparison to the Space occupied. A capac 
ity of one container per minute, for example, 
is practical and economical, but larger or smaller 
capacities may be utilized as desired. 

Accordingly, one object of this invention is to 
provide a, means for conditioning containers 
wherein the labor requirements are low and the 
humara equation affecting results is Substantially 
eliminated, ~ 

Another object of this invention is to prowide . 
a means whereby the containers are uniformly · 
and properly conditioned, 
A further object of the invention is to pro-- 

| wide means for the conditioning of ' containers 
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With an accompanying Small · consurnption of 
power, steam, water, air and · chemicals. 

Still another object of the invention is to pro-- 
wide means that is continuous and that will per 
mit a reduction in the time heretofore required 
for cleaning and conditioning drums. 

Further objects of this invention will be ap= 
parent; to those skilled in the art or will be set; 
foríh ird this Specification. 

For a more detailed description of my invern 
tion reference · is made to the accompanying 
drawings, which are in part diagrammatic in 
character and Which are presented without re 
gard to the proportion of the parts. The draw 
ings and the description referring to said draw'- 
ings illustrate one type of apparatus embodying 
my inVeratiorn. ? 
In the drawingS- ~ 
Fig. 1 is a top plan wiew of apparatus for 

cleaning the insides of druns, the druns being 
Shown in place; x 

Fig. 2 is a fragmentary enlarged top plan view 
of one drum carriage and associated parts; 

Fig 3 is a substantially central vertical sec 
tional wiew of parts shown in Fig. 2; 

Fig. 4 is a generally diagrammatic top" plan 
View of the track and trigger members · of the 
inside cleaning apparatus; 

fig. 5 is a diagrammatic development of the 
track members shown diagrammatically in Fig. 
é, the full lines indicating the outside track and 
the dotted lines indicating the inside track. This 
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figure indicates__bulkheads or partitions at 60°, 
75°, 150° and 345°; 

Fig. 6 is an · illustrative wiew of a drun ', frag 
ment showing the cleaning noZZle in place and a 
siphon device for withdrawing water; and 

Fig. T is a, Substantially. - central wertical Sec 
tional wiew on an enlarged Scale of the Cleaning 
noZZle. 
In accordance with my invention, the interior 

of the drum may be first; treated with steam, 
whereby the drum is cleaned internally and also 
|heated, thereby causing . the Outside Surfaces to 

· dry quickly and accordingly preWent; rust or 
other corrosion forming on Said outside Surfaces, 
While steam is still flowing into the interior of 
the drum it is oftentimes preferred that caustic 
or other chemical solution be concurrently intro 
duced into the interior of the drum for a, portion 
of the period of time that steam is fiowing there 
into, and that steaming be continued after the 
caustic or other chemical solution is shut off. It; 
is always preferred that the Welocity of the fluids 
entering the drum be high in order that, Sub 
stantial impingement of the fiuids on the interior 
Surfaces be attained. . Likewise it is always pre 
ferred that the distribution. Ower interiOr " Sur 
faces be as complete as possible, so as to. aSSure 
effective impingement on all of the said interior 
Surfaces. These preferred conditions are at 
tained in , a nowel manner by the use of this in 
wention, as will be more fully described herein 
after. 
After the interior cleaning of the drum has 

been completed the steam is shut off and hot air' 
may be passed into the interior of the drum for 
a, shorter period of time. The air may then be 
turned off and the drurn painted or enameled. 
The hot air is again introduced into · the inte 
rior of the drum and the paint; dried by the heat 
transferred thereto · from the interior . Of the 
drum. This is an important feature because the 
paint dries from the surface of the drum out 
wards and give a more durable paint finish, 
yielding an exceptionally fine Surface lustre. 
The paint hawing Sufficiently dried the drum is 
removed from the apparatus and leaves a, Vacant 
drum position to receiWe another drum to be 
cleaned and refinished. ? 
In the apparatus for cleaning the druns on 

the inside, shown in FigS. 1 to ', there is a, cen 
trally disposed receptacle 45, divided into four 
pressure tight compartments 46, 4, 48 and 49. 
Receptacle 45 is rotatably mounted on a, support 
ing member 50, which is rigidly mounted on 
foundation 5. The bearing of receptacle 45 may 
be of the ball bearing type 52. A stationary axial 

''' pipe 53 extends through the foundation 5 and 
|leads into compartment 46. · ILeakage of fluid 
from compartment ?? 46 around pipe 568 is pre 
vented by stuffing box 54. An axial inner pipe 
55 leads into . compartment 4, a middle concen 
tric pipe 56 leads into compartment 48, and an 
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outer pipe 5 leads into compartment 49. Pipes : 
55, 56 and 5] are rigidly secured to receptacle 
45 and rotate therewith and Swing joints .58, 59 
and 60 of any conventional form remain station 
ary and are connected with Sources of fiuid 6, 
62 , and . 63, respectively. . . Access to stuffing box 
54 is through marahole 64. 

It is preferred, in carrying out this inWention, 
to pass heated air through pipe 53 into compart 
ment 46, steam through pipe 55 into compart 
ment: 4, hot, water through pipe 56 into com 
partment 48, and hot chemical Solution, Such as 
caustic, through pipe 5 into compartment . 49, 
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from which respective compartments such fiulds 
are distributed to the container to be cleaned, 
as will be set forth hereimafter. ~ 
Surrounding receptacle 45 and concentric 

therewith are stationary annular walls ?' 65 and 
66, preferably welded to a liquid tight bottom 6? 
which rests on SeWeral radial SupportS 68 resting 
on foundation 5 l. Bulkhead members 69, 10, Tf 
and . [* (Hig., 4) are radially disposed between 
members 65 and 66" and form three Sumps in the 
annular area between wall nenbers 65 and 66. 
Two rails 89 and 93 surround receptacle 45 

at a suitable distance therefrom and are com 
centric therewith. Said rails constitute a, car 
riage track member that supports carriage · 84 
and that also cause the carriage to rock, as Will 
be described hereirmafter. 
Surrounding receptacle . . 45 and concentric 

therewith are two annular channel members 2 
and l3, rigidly connected together by members 
14, which assembly constitutes a rotatable frame 
or carriage holder. Said rotatable frame is sup 
ported by radial pipes l5, which in turn are car 
ried on rollers 16 and 11. · Roller 6 rotates on a 
track member T8 Suppor$ed on member 65, and 
roller if rotates in a groowe in member 'f9; rig 
idly mounted on member 66. . A ring · gear 80 is 
Secured to member' l3' and is driven by pinion 
gear 8l, mounted on shaft; 82, on which is mount 
ed a sprocket . or gear 83. · Rotation is given , to 
the aforementioned rotatable frame by said gears 
being drivera by power applied to Sprocket; or 
gear 83 and receptacle 45 rotates uniformly there 
with, as will be hereinafter explained. 
Mowably supported at .. equal interwals within 

said rotatable frame or carriage holder are car 
riages or a drum carriers 84, which support the 
containers to be cleaned. Eight; carriages are 
shown in Fig. 1 but a greater or lesser" number 
may be used in accordance with the desired ca 
pacity of the apparatuS. Each carriage 84 con 
SistS of a top member 85, mowably secured to a 
sliding member 86, which may slide upwards , or 
downwards in guide member 8f, rigidly secured to 
member 12. " A roller 88 is prowided at the bot 
tom of slide 86 and trawels on rack 89. Top mem 
ber 85 is further Supported on a sliding member' 
90, which may slide upwards or downwards in 
guide 9l, rigidly Secured to member 3. A roller 
92 is prowdded at the bottom of slide member 90 
and travels on track 93. Mowably secured to 
member 85 by bearing 94 is a spider or table 85°, 
which may be rotated independently of top 85. 
Extending radially from receptacle 45 to the 

rotatable frame or carriage holder. at each: car 
riage location, thereon are a, Series . of pipes T5, 
95, 96, and 9T. Pipe T5 Supports a nozzle 98. 
'These pipes are all rigidly secured to receptacle 
45 and pipe '15 is also rigidly secured to member 
2 and the pipes are all clamped together by 
clamp 99.. ' 'In' this manmater the rotation of mem 
ber 2, which is a part of the aforementioned 
rotatable frame or carriage holder', , causes re 
ceptacle 45 to rotate with and in fixed 'radial 
position to Said carriage holder. 

ILocated on pipes l5, 95, 96 and 9T are walves 
100, 0, 02 and I03, respectively, and on said 
Walwes are rigidly fixed carms or Walwe handles [04, 
105, 106 , and [0], ' respectively. The walves are 
adapted to control the flow of fluids · from ' re 
ceptacle 45 and the cams are adapted to au 
tomatically open and close said walves during the 
operations, as will be more fully described here 
inafter. ~ ? 

Nozzle. 98 (Fig. '') is adapted to receive fduids 
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from each of the compartments in receptacle 45 
and to distribute said fulds onto interior surfaces 
of the, container to be cleaned. Fig. 8 shows ome 
method of supporting nozzle 98 on pipe l5. Hot 
air fiowing through pipe l5 passes upwards in 
the nozzle and escapes through orifices 109 and 
{[0. Steam entering the nozzle through pipe 95 
passes upwards and escapes through orifices fll. 
Pipes 96 and 9 are joined together beyond their 
respective control walves 02 and f03 and there 
from form one conduit Which enters the " nozzle 
98 at; port; I l2. 
port ff2 flow upwards and escape through orifices 

3. Pipes 96 convey hot water to the noZzle 
98 and pipe 9 conveys chemical solution to said 
nozzle. In this apparatus Water and chemical 
solution are newer introduced into the container 
at the same time. It is therefore practical to 
convert pipes 96 and 9T into one conduit beyond 
the control walves l02 and f03, respectively. 
The location and direction of orifices fl3 are 

important, as will be hereinafter Set forth. 
The purposes of the parts and the application 

of the invention may ·be more fully understood 
by describing the process of cleaning and condi 
tioning a container therein. 
Experiments have demonstrated that for nor'- 

rnally dirty drums the time required for cleara 
ing and conditioning a · drurn by the use of this 
invention is about, twenty-four minutes. : 'The 
drums travel through approximately 360° of arc 
in the process and accordingly the speed of rota 
tion is approximately one revolution in twenty 
four rninutes. The apparatus depicted in Fig. 1 
has eight; carriages or drum carriers. Its ca 
pacity would be rated at eight druns in twenty 
four minutes. · Similarly, an apparatus with 
twenty-four carriages or drum carriers would 
have a capacity of twenty-four drums in twenty 
four minutes. It is apparent, therefore, that 
greater or lesSer capacity is essentially a func 
tion of the number of carriages in the apparatus 
and not a general function of the speed of rota 
tion of the apparatus which experimentation has 
defined as above Set forth. The speed being con 
Stant, the automatic functioning of the cams I04, 
[05, I06 and f0 is fixed with respect; to arc and? 
time and the containers receive the prescribed 
treatments automatically and uniformly. by the 
use of this invention. 

For purposes of description consider the treat 
ment of One drum only. The process is continu 

E}luids entering said nozzle at '' 
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Ous, drums are being regularly removed frorn the ' 
apparatus and being regularly placed on the ap 
paratus and the treatment of ' each * and every 
drum is uniform. 
The apparatus having been set into motion at 

the rate of, say, one rewolution in twenty-four 
minutes by the application of Suitable power on 
Sprocket 83, a drum is placed on the apparatus 
When a carriage 84 arrives approximately at the 
line marked 0° .. in Figs. 4 and 5. At that posi 
tion the elevation of the inner and outer rails 
may be the Same. The placing of the drun on 
the apparatus may be done manually. As said 
drum moves in a circular path on said carriage 
84 and reaches the line marked 7%° on Frigs. 4 
and 5, cam l05 , is engaged by an upward pro 
jecting and stationary. trigger I l5, and the on 
Ward circular travel of the center of can 05 
CauseS Said, cam to turn through an angle of 
about 90°, thereby opening walve 10. Steam 
having been introduced into chamber àT, for ex 
8ample,'at about fifty pounds gauge pressure, then 
floWS through pipe 95, through nozzle 98 and 
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'into the interior of said drum. Steam continues 
to flow into the said "? a uniform rate, heat 
ing the drun, drying the outside thereof, and 
cleaning the interior thereof. Steaning in such 
a manner continues until said drum has traWeled 
on sadd carriage 84 to the line marked 45°. The 
interior of the drum has then been steamed dur 
ing the travel of said carriage through an arc 
of 37%°. ~ 

1By reference to fig., 5 it will be seen that dur 
ing this travel inner track 89 has been lowered, 
then elewated and is again being lowered while 
concurrently outer track 98 was continually be 
ing lowered and is now being elewated. By alter 
nately So raising and lowering Said tracks, rollerS 
88 and 92 are correspondingly raised and lowered 
and the carriage 84 is thereby given a rocking 
motion, causing · the drum thereon to change the 
angle of its axis to the axis of the noZZie 98. 
Nozzle. 98 being rigidly secured to pipe tº re- · 
mains in a substantially wertical position and, 
were the drum to remain stationary also, the 
fiuids escaping from the orifices in Sald nozzle 
would constantly impinge on certain definite 
areas of interior Surfaces of said drum With the 
result that other areas of interior Surfaces would 
not be cleaned. Rocking the · carriage changeS 
the firmerior reas on which the jets of ' fultics 
corming from the orifices of AoZZle 98 inpinge. 
By placing the orifices So that the angle between 
the jets issuing therefrom bears a proper rela 
tionship to the angle through which the carriage 
is rocked all of the interior Surfaces may be Sub 
pected to impingement of fluids utilized and be 
thoroughly cleaned thereby. 
When said drum has traveled in its circular 

path to the line marked 45°, cam 0 is engaged 
by an upwardly projecting and stationary trig 
ger [[6 of Figs. 3 and 4, and the onward circular 
travel of the center of cam f0] causes said cam 
to turn through" an angle of about 90°, thereby 
opening walve l03. Caustic or other Suitable 
chenical Solution having been introduced into 
compartment 49, for example, at about fifty 
pounds gauge pressure and at a temperature 
of about 190° Fahr. flows through pipe 9 into 
nozzle 98, through port fl2 and through orifices 
! 3 and impinges at high velocity on interior 
Surfaces of said drum. The steam is allowed to 
flow ̂concurrently into the drum tharough nozzle 
98 and beneficia1 effects are obtained by fdowing 
the steam and caustic concurrently. The drum 
is kept hot by the steam and the caustic is further 
heated also by Said steam with the result; that 
marked cleaning effects are produced by the hot 
ter caustic on the hot metal of the interior Sur 
faces of the drum. Furthermore, the very high 
welocity of the steam adds to the welocity of the 
particles of caustic, giving a greater impingement; 
of the caustic on interior surfaces of the drum.. 
The flowing of steam and caustic concurrently 

into the drum continues until said drum has 
traWeled on said carriage 84 to the line marked 
75°. The interior surfaces of the drum have 
then been concurrently treated with steam and 
Caustic during the travel of said carriage through 
an arc of 80°. ~ 
By reference to Fig., 5 it; will be seen that dur 

ing the travel through the last mentioned 30° 
of arc inner track 89 has been lowered, then 
elevated, and is being lowered again while outer 
track 93 has been elevated, then lowered and is 
being elevated again, thereby rocking said car 
riage 8é and changing the interior surfaces of ? 
Said drum With respect to the impingement of 
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fiuids thereon during the period of concurrent; 
steaming and treating with caustic. 
During the travel to the line marked 60° in 

Figs. 4 and 5 the fiuids · escaping from the drum 
through the bunghole thereof were trapped in a 
Sump formed by bulkheads 69 and 0 and annular 
wall members 65 and 66, whence the fiuids may 
be drained through drain Ill and reutilized if " 
desired. Similarly, during the travel from the 
line marked 60° to the 1ine rmarked 'f5°, the fluids 
escaping from the drum Were trapped in a Sump 
formed by bulkheads T0 and Tf and annular wall 
members 65 and 66, whence the fiuids may be 
drained through drain. If8 , and , reutilized if 
desired. 
`When the drum .. has traveled in its circular 

path to the line marked '75°, cam 0T is engaged 
by an upwardly projecting and stationary trigger 
9 . (Fig., 4) .. Trigger I l9 is so Situated as to 

engage can f0T, so as to reverse itS turning and 
the onward circular travel of the center of cam 
I0T causes said cam to turn back through an 
angle of about 90° · and close walve 03, thereby 
shutting off the chemical Solution. Concurrently 
can [06 is engaged by an upWardly projecting 
and stationary trigger l20 of 'F'igS. 3 and 4, and 
the onward circular tra.wel of the center of said 
cam I06 causes said cam to turn through an angle 
of about 90° and open walve 02. Heated water 
having been introduced into compartment; 48, for 
example, at about fifty poundS gauge preSSure and 
at a temperature of about 180° Fahr., now flows 
through pipe 96 into noZZde 98, through port fl2 
and orifices ll3 ' and impinges on interior Sur 
faces of the drurn '' at high welocity. The steam 
is allowed to flow concurrently tharough nozzle 
98, thereby inducing a, higher welocity in the wa 
ter particles and a greater impingement on inner 
Surfaces of the drum. 

'The fiowing of steam and hot Water concur 
rently into Said drum continues until the car-, 
riage 84 and the drum thereon have traWeled in 
a circular path to the line marked 105°. The 
interior surfaces of the drum have then beera con 
currently treated with steam and hot Water dur 
ing the travel of said carriage through an arc 
of 30°. 
By reference to Fig., 5 it will be seen that dur 

ing the travel through the last mentioned 30° 
of arc, inner rail 89 has been lowered and then 
gradually elevated, while outer rail 93 has been 
elewated and then lowered, thereby rocking car 
riage 84 and changing the angle of inner' .. Sur 
faces of Said drtun to the axis of noZZle 98.. 
When the drum has traWeled in its circular 

path to the line marked 105°, cam 06 is en 
gaged by an upwardly projecting and Stationary 
trigger 2 (Fig., 4) , So situated as , to rewerSe 
the turning of the cam and the onward circu 
lar travel of the center of can 106 causes said 
can to turn back through an angle of about 90° 
and close walwe 02, thereby shutting off the hot 
water. Concurrently cam 04 is engaged by an 
upwardly projecting trigger 22, caused to turn 
through an angle of about 90° " and open. Vaive 
f00. · Hot air ha.wing been introduced into com 
partment 46, for example, at a, pressure of about 
fifteen inches of water in . Some instances and 
in other desired conditionS at higher pressure of 
as much aS thirty pOunds per Square inch or 
more, and at a temperature of about. 400° Fahr.., 
now flows through pipe T5, through nozzle 98 
and through orifices [[09>and I 0. Steam may be 
allowed to flow concurrently through noZZle 98. 
The flowing of Steam and hot air concurrent 
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5 
ly into Said drum continues until the carriage 
8é and the drurn mounted thereorn have traveled 
in a circular path to the line marked 120°. The 
imiterior Surfaces of the drum have then been 
concurrently treated with Steam ' and hot', , air° 
during the travel of Said carriage through an 
Brc of 15°. 
By reference to Figs... 4 and' 5 it, will be seen 

that during the travel through the last men 
tioned 15° of arc tracks 89 and ̀93,-respectively, 
have remained at practically a level position, 
inner track 89 being slightly higher than outer 
track 93. · During this portion of the travel the 
effect on interior Surfaces was largely a drying 

ration and rocking the carriage was not essen 
13.l• 

At the line. marked . 120° the .. steam is shut; 
off by an upWardly projecting and stationary 
t:rigéer 23, engaging the mowing can [05, turn 
ing it in a direction to.close walve 0. The hot; 
air is allowed to continue to flow until the drunn 
Ori Carriage · 84 · haS reached ..." the line · marked 
l27%2'. Here an upwardly projecting and sta 
tionary trigger 24 engages cam || !04 in such a 
manner aS to turn it; and close walve 00." Ac 
COrdingly the hot air was allowed to fiow into 
thedrun while Said drum mounted on carriage 
84 traveled through an arc of 7%° of the cir 
cular path. 

Im. One type of conventional drums utilized 
in' the petroleum industry a small went boung 
hOle abOut three-quarters of an inch in cian 
eter is located in the top thereof, in addition 
to the larger or main bunghole. Usually these 
bungholeS are Situated at an angle of 180° from 
each Other. Under certain conditions of opera 
tiom it is desirable to utilize the 'went bung|hole 
for draining or Syphoning liquid ) that has col 
lected within the drum, thereby facilitating dry 
ing of interior Surfaces of said drums. 

Referring to Fig. 6, a drum 9 , has a large 
bumghole f4', into which mozzle 98 is inserted, 

| Vent bunghole f42 is shown located in the drunn 
approximately 180° of arc from bunghole 4. A 
Siphorning deWicel43 consists of an outer cup or 
COntainer l4é, the top of which is open and 
through the bottom of which leads a pipe 45, on 
Which is a, valve l46. Disposed within cup 44 is 
an inverted Cup l4, open at the botton and 
Closed at the top. A pipe l48 leads through the 
top of cup' .. l4T and forms a goose neck [49, 
Which iS inserted through went bung|hole 42 and 
reStS against the periphery of the drum, as shown. 
Cup I4]] is fixed to cup l44 by strap members 50, 

SiphOrning device l43 may be inserted into the 
Vent bunBhole l42 when the drum is first placed 
On carriage 84 and remain there until the siphon 
¥ction is performed, aS will be hereinafter set; 
forth. 
AS the drum travels on its circular path and 

is treated with steam and other fluids as herein 
before described, the draimage of the liquids from 
thé drumaS_it rockS with carriage 84, fills cup 
l44 and the liquids will attain SubStantially the 
Same leWel Within cup . [4] as is attained in the 
annular Space between cups - 144 and f4T. When 
the carriage 84 and the drum mounted thereon 
arrive at the line marked 120°, the steam is shut; 
Off as aforesaid. Promptly thereafter waIve {46 
iS Opened. At this point of the travel of the drum 
the inner rail 89 is Slightly elevated above outer 
rail 93, thereby giving the drum an inclination 
SO that any liquid in the interior thereof will 
fiOW towards the inner periphery of the drun ad 
jaC?nt to the went bunghole l42. As the liquid 
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flows through pipe l45 and the level withira cups 
44 and 4 lowers a partial vacuum is created 
in pipe l48, and any liquid at the end of gooSe? 
neck 49 within the drum will be caused to flow 
into cup !4T and be thereby drained or Siphoned 
out of the drum. 

8xperiments have shown that as much as six 
ounces of 1dquid may be So drained from the in 
side of the drum under conditions of treatment 
as hereinbefore described. he hot air' filowing 
concurrently into the drun through nOZZle 88 aS 
sists in this final operation of drying the interior 
of the drum. Furthermore, the liquid having 
been removed at this point the hot air entering 
the drum heats the druna more quickly and ren 
ders it at a suitable temperature for. receiving 
the paint on outside surfaces. The hot air is 
shut off when carriage 84 and the drun thereon 
arrive at line marked 12%°, and Siphoning de 
wice 43 may then be removed from the drum 
prior to rotating the drun and padnting exterior* 
Surfaces thereof. 

1By reference to Fig., 5 it will be seen that; both 
inner track 89 and outer track 98 commence to 
rise rapidly at the line marked 127%°. 1Both 
rollers 88 and 92 are raised until the Spflder 85a 
has been raised above the topmost part of nozzle 
98, which is thereby removed from the bunghole. 
It is then possible to spin, or rotate Spider 85a 
on bearing 94, which is preferably of anti-friction 
type, and the drum resting on Said spider rotates 
with said spider. The drum is at high tempera 
ture and the exterior Surfaces, are dry and con 
stitute an ideal surface for receiving paint, such 
as enarnel or any suitable paint product. I'he 
drum may then be rotated, paint applied to all 
exterior Surfaces, excepting the head that rests 
on the Spider 85*, and the carriage may then be 
lowered, the noZZle 98 again inserted in the bung 
hole of the drum and the hot air under pressure 
again be allowed to pass into the drun by trigger 
l25 engaging can [04 and opening walwe B0 in 
the Same manner' as hereinbefore described. 
1During the travel of carriage 84 and the drum 

mounted thereon from line marked 127%° in a 
circular path to line marked 165°, the carriage 
was elewated, noZZle 98 .was remowed fron said 
drum, the drum was rotated, exterior surfaces 
of the drum were painted, the carriage was low 
ered and noZZle 98 was reinserted in said bung 
hole, all during a travel through 37%° of arc of 
Sald circular path. ~ c' 

IDuring the travel of said drum on Said carriage 
in a circular path frorra line marked '75° to line 
marked 150°, fluids escaping from the drum 
through the bunghole thereof were trapped in 
a, Sump formed by builkheads [ and fa · and 
anmular members 65 and 66. The fluids so 
trapped may be withdrawn through a-drain and 
reutilized if desired. 

|Heated air under pressure as may be selected 
is permitted to pass into the drum during its 
travel on carriage 84 in a circular path from line 
marked 165° to line marked 352%°, whera can 
04 is actuated by ’ trigger l26 in Such naanner 

that walve f00 is closed in the same manner as 
hereinbefore described. During this travel the 
drum is heated internally and the paint on exte 
rior surfaces is dried largely by heat transfer 
from interior surfaces of said drum. Accord 
ingly, heated air was flown , into the drum 
mounted on carriage 84 traveling in a clicular 
path, while Sald carriage traWeled through 187%° 
of arc of Sadd circular path. ." . 
Tracks 89 and 98 were at substantially uniform 
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elevation during the travel from line marked 
165° to line marked 345°. Then inner rack 89] · 
rlSes rapidly and at about 352%° attains an ele 
wation above outer track 90 sufficient to cause 
the drum to tip or fall of the carriage. The 
traWel from line marked 352%° to line marked 
'%2° allows a travel of carriage*84 through 15° 
of arc of its circular path which ds' utilized for 
remowing the conditioned drum from sadd car 
rlage and for placing another drum on said 
carriage. 
Upon remowing the druns from the apparatus 

the drums are placed on , their ends with the 
bung|holes up, the bungs are inserted and the 
tOpS are then painted. The sensible heat; re 
tained by the drum expedites the drying of the 
paint placed on the top of the drum after its 
remoWal from the apparathus. The druns are 
then in first class condition for use in the petro 
leum industry. 

1It is Seen from the above description that the 
carriages mowe continuously in a circular path 
at a uniform rate of speed and that drums placed 
thereon are subject to? treatment; during the 
traWel through 845° of arc, the remaining 15° 
of arc being utilized for remowing a conditioned 
drum from the carriage and placing another' 
drum Ora the carriage so wa.cated by the remowall 
of the conditioned drurn. 

R}xperiments have demonstrated that the rela 
tive periods of time allotted to each of the respec 
tive -operations as hereinbefore described are 
important. Normally the operations may be 
carried out as described and excellent results 
be thereby obtained. There are certain limita 
tions, however. For example, by the use of this 
inWention it is possible to paint outside Surfaces 
of a drum in a short period of time and, because 
0f the faWorable condition of the outside surfaces 
of the drum as presented and the internal heat 
ing thereof, the paint is dried rapidly from the 
Surface of the drum outward. It is desirable to 
use air at as high a temperature as practical. 

' If Said air exceeds 400° Fahr.. temperature the 
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tendency is to burn the paint. Under such a 
lirmitation with respect to temperature it is 
desirable to utilize the travel of , a drum in its 
circular path through an arc greater' than 180° 
of arc of said circular path for the operation 
of placing paint on exterior Surfaces of the drum 
or container and drying the paint. In order to 
attain Such a desirable condition of operation it 
is necessary to utilize' the travel of said drum 
through an arc of less than 180° of arc of its 
circular path for the operations of steaming, 
chenically treating, rirasing and drying Sadd_con 
tainer prior to painting external surfaces of said 
container. 

Similarly, in order to obtain a balance of the 
respective operations as hereinbefore described, 
it is necessary to utilize at least. 100° of arc of 
the circular path of travel of the containers for 
operations performed prior to painting exterior 
Surfaces of said containers and that the operation 
of painting be finished prior to 205° of arc in 
order that, Sufficient drying of the paint be 
obtained. 
To attain all of the abowe desired conditions 

and to balance respective operations the contain 
ers are rotated and painted on exterior surfaces 
during the travel of a container through an arc 
of less than 90° of itS' circular path.' 
The cleaning of containers which do not re 

quire painting may be readily accomplished by 
the use of this inveration. One method of so do 
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ing is to permit the containers to receive treat 
nents precisely as hereinbefore described, with 
the exception of the painting operation, which is 
omitted. - However, it is readily apparent that if 
the painting is omitted the operation of drying 
the paint is also eliminated, and that the capacity 
of the apparatus, in : that event, can be · much 
increased. 

Trigger nembers for throwing the walves may 
be located at any degree of arc of travel of the 
carriage 84 as may be Selected, the pointS So 
selected being dependent upon the speed of travel 
of said carriages. For example, as hereinbefore 
set forth, the shown position of said trigger mem 
bers is predicated upon a rotational Speed of the 
carriages of one rewolution in about twenty-four 
ninutes. If the rotational speed of the car 
riages were one revolution in twelve minutes, the 
locations of said trigger rmembers respectively 
would be such as to permit substantially the same 
tine , for each respective cleaning and drying 
operation, as hereinbefore Set forth. It is pOS 
sible, in this manner, when the operation of paint 
ing is omitted, , to subject the containers' to 
steaming, chemically threating, rinsing and dry 
ing during the travel of the containers through 
an arc of about 345° and thereby increase the 
capacity of the apparatus accordingly. 
When the painting operation is omitted it is not 

necessary to elewate the carriage and remowe the 
nozzle 98 from . the bunghole of the container. 
Accordingly, inner track 89 and outer track 90 
could then have profile contours respectively to 
cause only rocking of the carriages during' the 
reSpective operations, as hereinbefore described. 
When the paint " is being dried by flowing 

|heated1 air into the containers, as hereinbefore 
set forth, a final drying is concurrently effected 
on interior Surfaces of the container. When 
painting is omitted such a final drying operation 
is not available. Accordingly in instances where 
painting is omitted it is often desirable to speed 
up the operation of drying interior Surfaces of the 
containers. This may be effected by either in creasing the temperature of the fiuid entering the 
interior of the · container or by increasing the 
pressure of the fiuid entering the container or by 
an increase in both temperature and preSSure.' 
In some instances in the application of this in 
vention heated air at a pressure of as much aS 
fifty pounds per Square inch or more may be in 
troduced into the interior of the container for 
drying purpOSeS. 
While I have disclosed my invention in itS pre 

ferred form it is to be understood that, WariouS 
changes, omissions and additions may be made 
within the scope of the invention as defined in 
the appended clainS. 

1[ claim: 
1. In a drum cleaning apparatus, a carriage 

rotatable about a central upright axis, a plurality 
of drurn platens carried by Said carriage, an up 
right; axis for each of said drum platens about 
which the latter are rotatable on said carriage, a 
plurality of nozzles carried by Said carriage one 
for each drum platen - and extending upwardly 
and located eccentrically of said upright axes, 
means for carrying drum conditioning fiuid to 
said noZZles, and means for raising and lowering 
said mozzles and drum plateras relatively to each 
other while the latter ' are mowing ira an Orbit 
about said central carriage axis, each Said nOZZle, 
when in relatively raised position, being adjacent 
the bung of a drum on , the platen to introduce 
fuid thereinto, and when in relatively loWered 
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7 
position being free of said platen and drum to per 
mlt rotation thereof. ? ~ 

• : In a drum cleaning apparatus, a carriage 
rotatable about a central upright axis, a plurality 
of drum platens nowably rotatably carried by said 
carriage on upright axes, a nozzle for each of said 
dirun platenS and nowable with . Sald carriage, 
Sald nozzles being mounted eccentrically of the 
axds of_Said platenS, Said nozzles being positioned 
to cooperate with the bung of a drum carried by 
each platerm, means for passing cleaning fuld 
through said nozzles into drums carried by said 
platenS during orbital motion thereof about said 
carriage axis, and means for rocking 'Said drum 
platens to rock the druns carried thereby a plu 
rality of times during orbital novement thereof,· 
whereby. the inclination of the stream of fuld 
from said nozzle will be changed relatively to 
each drum a plurality of times. 
"3. In a drum conditioning apparatus, a car 
riage rotatable about a vertical axis, a plurality 
of drum platens carried thereby, an upright axis 
for each of Said drum platerms and about which 
said drun platerms are rotatable, a cleaning fluid 
nozzle for each of said drum platens and mounted 
eccentrically of said upright axes, means for rads 
ing and lowering said drum platens relatively to 
said , noZZles during orbital mowement of Sadd 
drum platens about Said central carriage axds, 
neans for introducing cleaning fuld through said 
nozzles, and means for introducing heating filuid 
through said nozzles, each sald nozzle, when fra 
relatively raised position, being adjacent; the 
bung of a drum on the platen to introduce fiuld 
thereinto, and when in relatively lowered position 
being free of Said platen and drum to permit ro 
tation thereof. 

4. In a drum cleaning apparatus, a carriage 
rotatable about an upright axis, a plurality of 
drum platens carried by .. said carrdage and indi 
widually rotatable about upright axes during a 
part of their orbital movement about said central 
carrlage axis, a cleaning fiuld nozzle for each of 
said druma platens and mounted eccentrically of 
the axis thereof, rneans for carrying fuld to said 
nozzleS for introducing the Same into drums car 
ried by Said drum platens, and means for raising 
and lowering Sald noZZles and drum platerns rela 
tively to each other, each Sald noZZle, when in 
relatively 1raised position, being adjacent; the 
bung of a drum on the platen to introduce fiuid " 
thereinto, and when in relatively lowered position 
being free of Said platen and drum to permit ro 
tation thereof. 

5. In a drum conditioning apparatus, a car 
riage rotatable about an upright axis, a plurality 
of drum platens carried by Said carriage on up 
right axes, a noZZle for each of said drum platerms 
and mounted eccentrically of the axis thereof for 
cooperation with drums carried by said drum 
platens, a plurality of compartments for drum 
conditioning fluid, each connected to said noz|Zles, 
said compartments being mounted concentrically 
of said · carriage, valve means for controlling the 
introduction of drum conditioning filuids to Said 
mozzles, and means for rotating said carriage and 
parts carried thereby about the central axis. 

6. In a drum cleaning apparatus, a rotatable 
carriage, a plurality of druna platens carried 
thereby for carrying drums, each of Said drum 
platerms being rotatable on said carriage about 
an · upright axis, whereby drums on Said platenS 
may rotate therewith, cam track means for ele 
wating said , drum platens, and a cleaning nOZZle 
for each platen and mounted eccentrically rela 
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tive to the platen axis, for the purpose described. 
7. In a drun conditioning apparatus, 8, car 

riage rotatable about an upright axis, a plurality 
of drum platen supports carried by said carriage, 
a drum platen rotatably supported by each of Said 
supports about an upright as, whereby said drum platens may rotate about Safd upright axes, 

cam follower means Supporting said drum platen 
Supports, cam track means cooperating with said 
follower means for mowing said drum platen sup 
portS and platens, and a nozzle. means for each 

t platen and mounted eccentrically relatively 
thereto, for the purpose described. ? 
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