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UNITED STATES PATENT OFFICE 
AGITATOR, 

Henry L. Cerniak, Chicago, Il., assignor to Na 
tional Steel. Container Corporation, Chicago, 
HlI., a corporation of ilinois 

Application September 30, 1947, Serial No. 777,050 
6 Claims. (CI. 259-108) 

This invention relates to agitators and has 
particular relation to agitators suited for use 
in drums and like containers for the purpose Of 
.thoroughly mixing the contents thereof or for 
any other desired purpose. 
Agitators heretofore proposed and used for the 

purposes indicated above have þeen Subject to 
numerous objections and disadvantages, among 
the most common of which has been the neces 
sity of providing a bracket or other mounting 
or supporting member on the inner Surface of 
the bottom head of the container, to which the 
agitator must be. rotatably secured in Such man 
ner that it. cannot be removed or can be removed 
Only with considerable difficulty , and incon 
venience. 
This gives rise to numerous disadvantageous 

conditions. The agitators cannot be removed 
from and inserted in different containers at I will 
so that they can be conveniently used wherever 
desired, but a separate agitator must be initially 
provided and shipped in each container in which 
it is intended that one be used. Such - an agita 
tor is operabie at only one position in the con 
tainer and after use the container and the agi 
tator cannot be readily. cleaned and re-used. A 
further serious disadvantage lies in the fact that 
containers of this character are particularly Sub 
ject to damage and wear i on i account of the at 
tachment of the bracket or other support to the 
inner Surface of the bottom head, and containers 
thuS damaged are rendered useless or defective 
because of resulting leakage and spoillage of 
their contentS. 

Moreover, agitators of the type requiring : 
special supporting parts at the bottoms of the 
containers in which they are used are inefficient 
in accomplishing complete mixing or agitation 
of the contentS of the containers because the en 
tire inner Surfaces of the i bottom heads of the 
containers are not accesSible in Such manner 
that all of the contents can be scraped or other 
wise removed therefrom to be thoroughly mixed 
With the remainder of the contentS of the con 
tainers. The agitator Supporting parts are also 
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More specifically, it is an object of the inven 

tion to provide an agitator which may be Sub 
- stantially centered within a drum or similar 
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objectionable because they interfere with free 
re-use of the containers, such as for the storage 
and shipment of solid materials, etc. 
The primary object of the present invention 

iS to Overcome the above-indicated objections 50 
and disadvantages by providing an agitator 
which is readily removable from and insertable 
into different containers and which requires no 
attachiment of the agitator to any internal parts 
in the containers. 

to hold the same in proper position. 
55 

container by means carried by the agitator and 
having only bearing contact with the interior 
Surfaces of the container. 

It is a further object of the invention to pro 
vide an agitator of the above-indicated charac 
ter which may be operated at any desired posi 
tion or depth within a drum or like container. 
A further object of the invention is to pro 

Vide an agitator of the above-indicated charac 
ter which Will Serve more efficiently than those 
heretofore known for agitating and mixing the 
ContentS of COntainerS. 
A still further object of the invention is to 

provide an agitator of the above-indicated char 
acter in combination with a drum or like con 
tainer, including means for positioning the agi 
tator within the container during Shipment, if 
desired, and also accommodating the application 
to the agitator of rotating means for operatiom 
thereof. 
According to a preferred embodiment, the in 

vention comprises an agitator having a rotat 
able shaft with a plurality of agitator blades 
Secured thereto and eXtending outwardly there 
from adjacent one end thereof and provided 
with a bearing ring disposed i peripherally with 
respect to Said blades and secured to the ex 
tremities thereof and adapted to fit freely with 

- in a drum or like container to substantially cem-, 
ter the agitator therein. The bearing ring has 
contact only with the inner side wall surface of 
the container to maintain the agitator substan 
tially centered therein and is preferably of 
U-shaped crOSS-Section with the convex surface 
thereof facing outwardly for such contact. The 
reduced peripheral area of the bearing ring com 
iling into contact with the inner Side Wall sur 
face of the container thus gives rise to a negli 
gible amount of friction in the rotation of the 
agitator, while still maintaining the same in 
substantially perfect concentricity with the con 
tainer. 
The head of the container is provided with a 

centrally located bung hole or other opening into 
which is inserted a bung or other closure device 
when the container is prepared for shipment, 
storage, or the like. The closure device is pro 
Wided With a recess in the inner face thereof 
which is positioned and adapted to receive and 
support the adjacent end of the agitator shaft 

Upon re 
moval of the closure device, a crank or other 
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rotating means may be inserted through the 
opening to engage the adjacent end of the shaft 
for the purpose of rotating the agitator, or, if 
desired, the agitator may be raised to an upper 
or intermediate position in the container for 
commencement of the agitating operation, in 
which event the crank or other rotating device 
is applled to the projecting end of the shaft and 
the same is intermediately supported by the 
edges of the opening in the head through which 
it projectS. 
The head may be of either the removable or the 

non-removable type and in the formier' Case the 
agitator may be completely and freely removed 
from the container upon removal of the head 
theireof. TíThis rende:S the entire agitator acceS 
sible for inspection, cleaining, coating, Or other 
desired treatment, andi likewise leaves the eral 
tire interior surface of the container completely 
accessible and free of any obstruction such as is : 
encountered in presently known types of con 
taiñeir and agitator aSSemblies wherein å. Special 
b3racket Or Other Supporting partS must be pro 
vidêd and secured to the inner Surface of the 
bottom head of the container and to which the : 
agitator must be secured. 

In the preferired form of agitator construction 
referred to above, the previously mentioned blades 
ar? inclined to ex?rt lifting effect upon the com 
tents of the container when the agitator is ro 
tated in a predetermined direction therein and to 
scrape solid material and the like from the bot 
tom surface of the interior of the container. In 
addition, a supplemental lifting blade is secured 
to an int?rmediate portion of the shaft and eX 
tends outwardly and downwardly therefrom t0 a 
point of securement with the bearing ring pr? 
viously described. The main body portion of this 
supplemental lifting blade is likewise inclined to 
exert lifting effect upon the contents of the con 
tainer when the agitator is operated therein, 
whereby the contents of the lower portions of the 
container are lifted and caused to bê thGröugh 
ly mixed with the contents of the upper por 
tions thereof. The upper outside corner por 
tion of the Supplemental lifting blade is prefer 
ably turned forwardly from the main body por 
tion thereof with respect to the predetermined 
direction of rotation of the agitator. This feature 

- serves. to enhance the lifting effect of the Supple 
mental blade by deflecting more of the con 
tentS of the container into contact theireWith 
during rotation of the agitator. The lifting ef 
fect of both the agitator blades and the Sup 
plemental lifting blade is accompanied by a cor 
responding downward reaction force on the agi 
tator, which urges it toward the bottom of the 
container at all times when it is being rotated 
in the proper direction for agitation, and when 
it is raised to an upper or intermediate position 
before the operation is started this reaction force 
assists greatly in causing the agitator to work 
downwardly through any solid material or the like 
in the lower portion of the container. 
Other features and advantages of the invention 

will be apparent from the detailed description ap 
pearing hereinafter, taken in conjunction with 
the accompanying drawingS forming a part here 
Of, in which: 

Figure 1 is a front elevational view of an agi 
tator embodying the invention, in place within a 
drum or like container, which latter is shown in 
vertical section for clarity of illustration of the 
agitator, with parts of the agitator Shaft and 
drum broken away; 
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4 
Fig. 2 is a view illustrating the same assemblý 

as Fig. 1, showing the agitator in top plan and 
the container in horizontal Section; 

Fig. 3 is a Side elevational View of the agitator 
shown in Fig. 1 with a portion of the Shaft there 
of broken away; and 

Fig. 4 is a fragmentary view, partly in side elle 
vation and pärtly in vertical section, showing a 
crank applied to the upper end of the shaft of the 
agitator shown in the other figures of the draw 
ings, through an opening provided in the head 
of the container for that purpose. 

Referring to the drawings in detail, Fig. 1 ShoWS 
årn agitator comprising a rotatable shaft f l of 
square cross-section and a pair of diametrically 
opposed agitator blades i 2 secured thereto and 
projecting radially outwardly from the lower ex 
treinity thereof. These blades comprise attach 
ing portions f2a, which are welded or otherwise 
Suitably Secured to the Shaft, i l' and project 
angularly therefrom, main body portions 2b 
formed integrally with the portions 2a, and bent 
therefrom to ?xtend outwardly in generally radial 
directions with respect to the shaft i 4 but in 
clined from the vertical to exert a lifting effect 
upon the contentS of a container When the agi 
tator is rotated in a predetêrmined direction 
therein, and lower marginal portions 2c, which 
are still further inclined to the vertical to Serve 
as Scrapers to remove solid material and the like 
from the bottom surface of the interior of the 
container, as well as contributing to the desired 
lifting effect. Apertures 2d are provided in the 
main body portions 2b of the blades to decrease 
the resistance to rotation of the agitator, but 
obviously may be omitted if not desired or re 
quired for any particular application of the agi 
tator. 
A bearing ring f3 is disposed periph?rally with 

respect to the blades i 2 and is secured by weld 
ing or other Suitable. means to the outer extremi 
ties thereof. This bearing ring is of U-shaped 
CrOSS-Section With the convex Surface thereof 
facing outwardly to provide an annular bearing 
upon the inner Surface of a cylindrical container 
such as a druüm or the like. The ring i 3 also 
Serves to add riigidity to the agitator blade as 
Sembly. As shown in Figs. 1 and 8, the bottom 
Surface or edge of the ring f3 lies in the Same 
horizontal plane with the scraping edges of the 
agitator blade portions f2c and with the lower 
extremity of the shaft t f. 
A supplemental lifting blade 4 comprises an 

attaching portion i 4a, welded or otherwise Suit 
ably secured to. àn intermediate portion of the 
shaft f d and extending angularly therefrom; a 
main body portion 4b. formed integrally with 
the attaching portion f4a and bent therefrom to 
extend outwardly and downwardly into contact 
at its lower outsid? corner portion with the bear 
ing ring 3, to which it is. Secured by welding or 
other Suitable means, in the same manner in 
which the outer eXtremnities of the blades 2 are 
Secured to said ring; and ara upper outside cor 
ner portion ffic which is turned forwardly from 
the main body, portion i 4b with respect to the 
predetermined direction of rotation of the agi 
tator. The body portion 44b of the blade is in 
clined to the vertical in the same direction as the 
body portions i 2b of the blades 2, so that t?ae 
blade 44 supplements the lifting effect of the 
blades 12 throughout a large part of the con 
tainer - and further protnoteS complete agitation 
and mixing of the contents. The forwardly 
turned corner portion || 4c contributes to this 



effect of the blade 14 by deflecting a greater pro 
portion of the contents into contact therewith. 

Figs. 1 and 2 show the agitator disposed within 
a drum or like container 5 having a fixed bottom 
head 6 and a removable top head f7, the latter 
being Secured in Sealing relation to the top open 
ing of the container by means of a locking ring 

a which may be of any suitable construction 
well known in the art. A bushing || 8 is extended 
through the top head li and is welded or other 
wise properly secured thereto to provide a 
threaded opening in the nature of a bung hole at 
the center of the top head for receiving a 
threaded bung or similar closure device 9, 
whereby the container may be completely closed 
and Sealed. The inner face of the closure de 
vice 9 is provided with a recess i 9a, which re 
ceives and supports the upper end of the shaft f i 
of the agitator to locate the same in proper posi 
.tion when the container is prepared for shipment 
or Storage with the agitator therein. The bottom 
of the agitator then rests upon the bottom head 
of the drum and is maintained in Substantially 
centered position within the container by reason 
of the fact that there is only sufficient clearance 
between the bearing ring 3 and the inner side 
wall surface of the container to provide a free 
running fit between these parts for ready rota 
tion of the agitator within the container. 
The agitator is rotatable by means of any Suit 

able rotating device such as a crank 2G having a 
hub portion 2 Bd, adapted to extend into the open 
ing in the bushing 8 upon removal of the clo 
Sure device i 9 therefrom and having an axial 
Socket 20b at its inner end adapted to engage the 
upper end of the shaft i I in driving relation to 
rotate the agitator as desired. As illustrated, the 
shaft i 1 and the socket 29b are of square cross 
section to provide the desired driving engage 
ment, but obviously any other desired type of 
attachment of the rotating device to the shaft 
may be employed. 

If desired, the operation of the agitator may 
be initiated after first raising the entire agitator 
assembly to an intermediate or upper position in 
the container, which may be accomplished by 
grasping the upper end of the shaft í i by means 
of pliers or any other suitable tool after remov 
ing the closure device i 9 from the bushing 8. 
In that event the shaft i li may project a Substan 
tial distance outwardly through the opening in 
the top head of the container and the rotation of 
the agitator may then be started with the blades 
thereof at any desired.raised position within the 
container. This may be particularly desirable 
when the contents consist in part of a liquid and 
in part of solid or pulverulent material which has 
settled to the bottom of the container during 
shipment or storage, such as is commonly the 
case with paints and the like. 

Raising of the agitator assembly to an inter 
mediate position in the container, in which the 
blades rest upon the top of the layer of pigment 
or like material, renders the agitator much easier 
to start in rotation and more efficient in mixing 
the different ingredients of the contents of the 
container, since only a superficial layer of the 
solid material or the like has to be set in motion 
by the initial rotation of the agitator, as con 
trasted with the necessity of moving the entire, 
body of such material, or a very substantial part 
thereof, with the type of agitator which is se 
cured in position Within the container with the 
agitating blades at the bottom thereof. 
As previously pointed out, the inclination of 
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both the blades f2 and 4 of the agitator embody 
ing the present invention produces a lifting 
effect upon the contents of the container when 
the agitator is properly rotated therein, and thus 
effectS thorough agitation and mixing the entire 
contentS. With the blades inclined as shown in 
the drawings, the proper direction of rotation of 
the agitator is clockwise as viewed from the top. 
Such rotation eXerts a downward reaction force 
on the agitator itself, corresponding to the lift 
ing force exerted on the contents of the con 
tainer, so that when the operation is started with 
the agitator in a raised position in the container 
it forces itself downwardly until it comes in full 
contact with the bottom head 6. In that posi 
tion it scrapes the entire inner surface of that 
head and removes all solid material and the like 
therefrom for complete mixing with the re 
mainder of the contents of the container. 
During rotation of the agitator in raised posi 

tions within the container the side Walls of the 
opening through the bushing 8 at the center of 
the top head 7 provide lateral support for the 
Shaft to Substantially center the Same with 
respect to the container, while the lowermost 
portion of the agitator assembly is substantially 
centered within the container by means of the 
bearing ring i 3 contacting with the inner side 
wall Surface of the container, as previously de 
scribed. Centering of the agitator aSSembly at 
both einds thereof with respect to the container is 
thus maintained in all operative positions of the 
agitator, throughout the range of vertical move 
ment of the agitator in the container. This is 
accomplished with a minimum of friction oppos 
ing rotation of the agitator, by reason of the out 
wardly convex U-shaped cross-section of the 
bearing ring 3. 
The provision of means for centering the 

agitator within the container at all times, as de 
scribed, eliminates all need for a fixed support 
for the lower end of the agitator within the con 
tainer, and in this manner many of the serious 
ly objectionable features of previously known 
containers of the agitator type are entirely elimi 
nated. Efficiency of operation is greatly improved 

* because the entire contentS of the container 
are thoroughly agitated and mixed, including all 
matter settled upon or adhering to the bottom 
of the container, the entire surface Of Which is 
exposed to and scraped clean by the agitator. 
Purchasers of both empty and filled containers 

“ of the open-head type are relieved of the neces 
sity of buying an agitator with each container, 
as agitators previously obtained by the users may 
be re-used in new containers by reason of the 
ready removability of the agitator from One con 

* tainer and insertion thereof in another. This 
feature of removability and replacement or in 
terchangeability thus provides an important and 
desirable economy Of purcha Ses in the first in 

- stance. Savings may also be effected in ship 
* ping costs by elimination of the weight of the 
agitator Whenever a neW One is not needed. 
Moreover, important economies are accomplished 

- by making it possible for both the agitators and 
the containers to be thoroughly inspected, 
cleaned, coated, or otherwise treated and re 
used in a manner which is not possible in the 
case of containers from which the agitators are 
not removable and which must be provided with 
fixed interior parts for support of the agitator, 
thus making thorough cleaning, etc., impossible. 

*** As previously indicated, the provision of such 
fixed agitator supports within containers weakens 
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the container construction and increases the 
susceptibility thereof to wear and damage in 
handling and shipment, with resultant leakage 
and spoillage of their contents, so in these respects 
also the present invention achieves important 
savings by eliminating the need for such fixed 
supports, thus prolonging the life of the con 
tainers and minimizing losses of the contents 
thereof. 

In many respects, therefore, the present in 
vention promotes economy as well as efficiency 
in the use of agitators of the type referred to. 
While maximum economies may be achieved by 
the employment of the invention in connection 
with open-head containers, many important ad 
vantages are likewise secured in Similar applica 
tions to closed-head containers of generally Simi 
lar construction except that neither head is re 
movable. In such cases the agitators are in 
serted in the containers in the course of original 
assembly thereof and this construction haS all 
of the advantages of the open-head construction 
except those dependent upon complete remov - 
ability of the agitators from the containers. 
While only one embodiment of the invention 

has been specifically illustrated herein, it will 
be understood by those skilled in the art that 
various changes and modifications may be made 
therein without departing from the Spirit and 
scope of the invention as set forth in the ap 
pended claims. For example, any desired num 
ber of agitator blades and Supplemental lifting 
blades may be provided; the Specific form and 
arrangement of the blades and other partS may 
be varied as desired, etc. 
What is claimed as new and is desired tO 

be Secured by LetterS Patent, therefore, iS: 
1. An agitator for use in drums and the like 

comprising a rotatable shaft, a plurality of ag 
itator blades secured to and extending outwardly 
from said shaft adjacent one end thereof, and 
a beating ring disposed peripherally with re 
spect to said blades. and Secured to the eXtremi 
.ties, thereof and adapted to fit freely within a 
dirum to substantially center the agitator there 
in, Said bearing ring being of substantially U - 
shaped cross-Section With conveX surfaces there 
of facing both outwardly and downwardly for 
contact with both the inner Side and bottom 
wali surfaces of the drum. 

2. An agitator for use in drums and the like 
comprising a rotatable Shaft, a plurality of ag 
itator blades Secured to and eXtending Out 
Wardly from said sihaft adjacent the lower end 
thereof, a supplemental lifting blade secured to 
and eXtending outwardly and downwardly from 
an intermediate portion of said Shaft to a point 
adjacent the bottom plane of said first-men 
tioned agitator blades, and a bearing ring dis 
posed peripherally with respect to all of Said 
blades and Secured to the eXtremities thereof and 
adapted to fit freely within a drum to substan 
tially center the agitator therein. 

3. An agitator for use in drums and the like 
comprising a rotatable shaft, a plurality of 
agitator blades Secured to and extending out 
Wardy from Said Shaft adjacent the lower end 
thereof, a Supplemental lifting blade Secured to 
and extending outwardly and downwardly from 
aia intermediate portion of Said Shaft to a point 
adjacent the bottom plane of said first-men 
tioned agitator blades, and a bearing ring dis 
posed peripherally With respect to all of Said 
blades and Secured to the extremities thereof 
and adapted to fit freely within a drum to sub 

10 

15 

20 

25 

30 

35 

-40 

33 

60 

65 

70 

75 

8 
stantially center the agitator therein, said sup 
plemental lifting blade being inclined to exert 
lifting effect upon the contents of the drum when 
the agitator is rotated in a predetermined direc 
tion therein. 

4. An agitator for use in drums and the like 
comprising a rotatable shaft, a plurality of ag 
itator blades secured to and extending outward 
ly from Said Shaft adjacent the lower end there 
of, a supplemental lifting blade secured to and 
extending outwardly and downwardly from an 
intermediate portion of said shaft to a point ad 
jacent the bottom plane of said first-mentioned 
agitator blades, and a bearing ring disposed pe 
ripherally with respect to all of Said blades and 
secured to the extremities thereof and adapted 
to fit freely within a drum to substantially center 
the agitator therein, said first-mentioned ag 
itator blades and said supplemental lifting blade 
being inclined to exert lifting effect upon the 
contents of the drum when the agitator is ro 
tated in a predetermined direction therein. 

5. An agitator for use in drums and the like 
comprising a rotatable shaft, a plurality of ag 
itator blades secured to and extending outward 
y from Said shaft adjacent the lower end thereof, 
a supplemental lifting blade secured to and ex 
tending outwardly and downwardly from an in 
termediate portion of said Shaft to a point ad 
jecent the bottom plane of Said first-mentioned 
agitator blades, and a bearing ring disposed pe 
ripherally with respect to all of said blades and 
Secured to the eXtremities thereof and adapted 
to fit freely within a drum to substantially center 
the agitator therein, Said Supplemental lifting 
blade comprising a main body portion inclined 
to exert lifting effect upon the contents of the 
drum When the agitator is rotated in a prede 
termined direction therein, and an upper out 
side corner portion turned forwardly from said 
main body portion with respect to such direction 
of rotation. 

6. The combination with a drum or the like 
having a head therein, of a removable closure plug 
closing an opening in the central portion of Said 
head and having a receSS in the inner face there 
of, an agitator disposed within the drum com 
prising a rotatable shaft Substantially coaxial 
with the drum and having One of its ends re 
ceived and supported in relatively closely fitting 
relation within the recess in the inner face of 
said closure plug, a plurality of agitator blades 
ecured to and extending outwardly from said 

shaft adjacent the opposite end thereof, and a 
bearing ring disposed peripherally with respect 
to said blades and Secured to the extremities 
thereof and fitting freely within the drum to 
substantially center the agitator therein, said 
bearing ring being of Substantially U-shaped 
croSS-section with convex Surfaces thereof facing 
both outwardly and downwardly for contact with 
both the inner side and bottom wall surfaces of 
the drum, and rotating means applicable to the 
first-mentioned end of Said shaft through said 
opening in the head upon removal of Said closure 
plug therefrom, for effecting rotation of the ag 
itator, Said rotating means having a hub por 
tion fitting relatively closely but in freely rotat 
able relation within said opening in the head in 
place Of Said closure plug to Substantially center 
said shaft with respect to the drum during such 
rotation. 

HENRY L. CERINTAK. 
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