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Generaﬂy speakm “the present invention relates:to the
mixing. apparatus art and, more particularly, pertains to
a novel portable power-driven mixer attachment, per’se,
adapted to. be attached to a portable: driving motor
(which, in certain forms,; may be a portable electric drill
motor). The invention is: also. directed to the combina-
tiocn. of the mixer attachment and thie driving motor.

The portable power-driven mixer apparatus of the pres-
ent invention is adapted for use .in mixing relatively large
volumes of liquids which, in certain cases; may-contain
large quantities of solid material of particulate form with
the particle sizes ranging from very finely divided plaster,
gypsum, or cement, through intermediate particle sizes

such as sand, or the like, to relatively large particle sizes,

in:certain instances, such as rock or -aggregate, although
the invention is not specifically. o limited.

The liquid carrying the above-mentioned materials may
have such a heavy concentration of them as.-{o comprise
a relatively thick, pasty, or very viscous slurry.:

The "apparatus. of the present invention is-extremely
well adapted. for mixing plaster, mortar, cemeént, or con-
¢rete in a. container such as a cylindrical barrel er drum,
although not specifically so. limited. Furthermore, the
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apparatus of the present invention: lends itself very well =

to being fastened: to_a conventional electric ‘drill, which
-is generally available: on almost any construction:job, to
comprise the driving unit for the mixer attachment, thus

making it unnecessary to purchase. a special and com-’

pletely. powered concrete mixer, plaster mizxer,.or the like,
which is a relatively bulky and expnnsu'ﬂ unit and whlch
is ciberwise unusable,

Thus, it can be readdy seen that the apparatus of the
present invention is. not only mone y-saving -but space-
saving, since the conventional. electric drill: usually pres-
ent on a construction job may bé employed. for attach-
ment to the mixer unit of the present-invention and the
cement, mortar, or the like, to be mixed with a quantity
of water, may be pmcvd in any suitable drum or barrel
for mixing just prior to actualuse of the mixed cement

.- or mortar.

It will readily be understood that one. prior art problem
which bas more or:less. preciuded. the use of a portable
mi\{sr driven by a portable electric drill is the fact that
the necessary size of such a unit for mixing a barrel full
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-of cement and water or mortar and water would require

that the combined. dril] and mixer unit weigh approxi-
mately 40 lbs. or so. ~ This wouid necessarily. make it
quite difficult for a-perscn to: use the device for mixing
cement or mortar with water in a barrel since-this cpera-
tion would normally require-holding: the mixing unit for
come time and probably moving it vp and down within
the barrel a number of times to facilitate the mixing oper-
ation.  This would be extremely tiresome to do in view
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of the combined weight of the apparatus and would re- .

guire a very sirong man to perform the mixing operation.

However, the novel mixer attachment of the present in-
vention embodies an -inventive concept and principle
which substantially meets and overcomes the-above-men-
’t;onsd problem and makes a ‘portable mixing unit of the
_type referred to above a practical, convenient, and easy-
to-use device which does not require that the user have
strenigth beyond the ordinary persomn. -

This novel feature arises from the fact that the mixer
attachment. of the present invention is provided with a
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Tongitudinal shaft which is normally downwardly inseérted

into the container or barrel carrying the medium which is
to'be mixed; said shaft being provided with blade means
inclined upwardly and forwardly in the direction of ro-
tation thereof whereby to exert a downward force upon
the liquid meditim to be mixed during rotation of the
blade means by the driving motor means, which has the
effect of producing an oppositely and upwardly directed
reactive force tending to partly support the weight of the
entire mixing unit including the driving motor’ whereby
to make it ‘much easier to handle. For exampie, in one -
working medel of the present invention which weighs ap-
proximately 40 1bs, when attached to the driving electric
drill motor, the operation of said upwardly and forwardly
inclined blade means results in producing a reactive up-
ward acting force equal and opposite to about 30 lbs.
of the weight of the unit whereby to leave an effeciive
weight to be supported by the operator of only approxi-
mately ten 1bs.. This makes it possible for the operator
to move the entire umit \ip and down in the medium being
mixed within the container or barrel without much effort

“on the opsrator’s part and also makes it possible for the

operator 10 mix a pumber of batches of miortar or ce-
ment with minimum mtlgue Furthermore, the arrange-
ment of the blade means, in addition to the partial sup-
porting effect which it prod uces, also produces a very
EECtIV'“ churning and mixing of the medium which.is to
be mixed and does so with a minimum of centrifugal-
force-caused outward splashing or displacenent of the me-

‘dium being mixed, by reason of the provision of novel

blade tip means carried by the blades which inhibit such
outward splashing or displacement of the liquid medium
being mixed.

It is ‘an object of the prcwnt invention to provide a
novel mixing apparatus of the character referred to above
which may cor 1prxse the combination of a portable driv-
ing motor and mixer attachment of the type referred to
above or which may comprise the mixer attachment,
per se, which is adapted for connection to such a portabie
d"'vng motor.

It is a further object of the present invention to pro-

vide mixing apparatus of the character referred to above

wherein the portable driving motor to which the mixer
atiachment is adapted ‘to be removably engaged or with
which the mixer attachment is in combination may com-
priss - a conventional conirollably electrically operable

“portable hand drill including an electric motor and a

drill chuck adapted to removably engage the upper end
of the longitudinal shaft of the mixer attachment.

It is a further object to provide mixing apparatus of
the character referred to above, wherein the blade means
comprises a plurality of individual blades transversely
carried by the longitudinal shaft means at longitudinally
spaced locations thierealong.

It is a further object to provide novel mixing appa-

»_raths of the character referred to in the preceding object

wherein each successive one of said blades along the
longitudinal shaft means is differently - angularly rotat-
ably related with respect to the axis of the shaft means
than the preceding blade.

It is a further object to provide novel mixing. appa-

ratus of the character referred to.in the second preced-
ing object wherein the bottom blade is downwardly and
forwardly. inclined in the direction of rotation whereby

~to-throw upwardly larger or heavier-particles.or elements

carried in the liquid medium being mixed by the blade

.means.

It is a further object to” provide novel mixing appa-
ratus of the character referred to above wherein the
longitudinal shaft has a second or bottom end adapted
to rest upon. the botiom of a container (such as a cylin-
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drical barrel, or the like, having an open top) adapted
to.-carry the medium which is to be mixed by the blade
means. :

Ii is a further object to provide novel mixing appa-
ratus -of the-character referred to above which is of
-relatively simple, cheap, foolproof, easy-to-clean and
easy-to-use construction such as to be conducive to wide-
spread-use thereof. )

Further objects are implicit in the detailed description
which follows hereinafter (which-is to be considered
as exemplary of but not specifically limiting the inven-
tion) and said objects will be apparent.to persons skilled
in the art after a careful study of the detailed description
which follows. :

For the purpose of clarifying the nature of the present
invention, several exemplary embodiments are illustrated
in the hereinbelow-described figures of the accompanying
drawings and are described in detail hereinafter.

FIG. 1 is a perspective partly broken-away view of one
exemplary embodiment of the mixer attachment means
‘of the present invention prior to engagement with respect
to a portable driving motor such as a portable electric
hand drill or the like.

FIG, 2 is a view of the mixer attachment of FIG. 1
after engagement with the chuck of a portable electric
drill (including an electric motor) and shows the longi-
‘tudinal shaft and the blade means in downwardly inserted
mixing relationship within a hollow cylindrical container
(taking the form of a metal drum or barrel). The barrel
is shown in vertical section on the center plane thereof,
-while the attachment of the present invention and the
driving electric drill are shown in partially broken-away
elevation. . -

FIG. 3 is a view of the apparatus of FIG. 2 taken
in the direction of the arrows 3—3.

FIG. 4 is an enlarged view of one of the blade tip -
means taken in the direction of the arrows 4—4 of .

FIG. 2 and is illustrative of the various other blade tip
means, also.

FIG. 5 is a view generally similar to FIG. 2 but illus-
_trates ‘a micdified form of the invention wherein the
bottom blade is of a reverse pitch type adapted to throw
upwardly heavy particles or elements such as large gravel

‘or aggregate when the mixture being mixed is concrete -

containing such large aggregate or gravel.

"~ FIG. 6 is a view taken in the direction of the arrows
6—6 of FIG. 5.

FIG. .7 is an enlarged fragmentary view taken in the
direction of the arrows 7—7 of FIG. 5. .
FIG. 8 is an elevational view of the tip of the bottom

reverse-pitch blade viewed in the direction of the arrows
8—8 of FIG. 7. - ' :

" Referring to FIGS. 14 for exemplary purposes, one
illustrative embodiment of the invention takes a typical
exemplary form wherein it comprises a longitudinal shaft,
indicated generally at 18, which is normally vertically
directed when in mixing use as shown in FIG. 2 and

_ which- has an engaging portion 11, which in the example
illustrated. is at the upper end of the shaft 19, adapted
to removably engage a chuck or collet such as the one
shown at 12 for exemplary purposes and which, in the
form illustrated, comprises a typical split chuck of the
“type adapted to be opened and closed by rotating the
collar 13 so as to cause movement of the tapered engag-
ing fingers 14 in a manner whereby to grip the engaging
portion 11 of the shaft 10 as shown in FIG. 2 or whereby
to become disengaged from said engaging portion 11 of
the shaft 10 as a result of oppositely directed rotation
of the collar 23. In the specific’ example illustrated,
rotation .of the collar 13 is adapted to be accomplished
by a splined or toothed tapered key means, such as that
shown at 15, which engages the similar splined or gear-
‘toothed portion 15" of the collar I3. This structure. is
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means, ‘indicated generally at 16, which, in the specific

- example illustrated, comprises a plurality of individual

blades 17, each being substantially transversely carried
by the longitudinal shaft means 10 at longitudinally spaced
locations therealong in a fixedly attached manner as in-
dicated at 18, o '

In the specific example illustrated, each successive one
of the blades 17 along the longitudinal shaft means 19 is
differently angularly rotatively related with respect to the
axis of the shaft 18 than the preceding blade 17, although
the invention is not specifically so limited in all forms of
the invention. L )

In the specific example illustrated, each of the three
blades 17 is inclined upwardly and forwardly in the di-
rection of rotation thereof, as indicated by the arrow
19, whereby to exert a downward force upon a medium
29 which is adapted to be mixed during rotation of the
blade means 16 by the motor means 21 driving the
chuck 12, :

This will produce an oppositely and upwardly directed
reactive force on the rotating blades 17 tending to partly
neufralize and support the weight of the entire unit. This
also effectively forces the medium 20 which may consist
of liquid and various particulate, finely divided material
such as mortar, cement, or the like, initially placed on

- top of the water, downwardly so that a churning and very

efficient mixing action will occur in the interior of the
hollow container, indicated generally at 22. -

In the specific example illustrated, the hollow container
22 takes the form of a hollow, cylindrical, upwardly
open steel drum of an approximately 30-gallon capacity,
or the like, although the. invention is not limited to use

. 'with this specific type of container but may be used with

various different containers. . )

Also in the specific example illustrated, the driving
motor means 21 comprises a portion of a portable elec-
tric drill- designated generally by the reference numeral
23 and having conventional manually graspable handle
means 24 adapted to readily support the entire unit dur-
ing a mixing operation—particularly in view of the effec-
tively reduced weight of the entire unit produced by the
upward reactive force eXerted by the medium 26 on the
upwardly and forwardly inclined blades 17 as a result of
driving rotation of said blades.forwardly by the motor 21.

Also, the electric drill 23 is provided with an electric
power supply cord 25 and plug means 26 for connection
to any suitable electric outlet for energizing the electric
motor means 21.

It should be noted that each of the blades 17 is pro-
vided with a substantially downwardly directed blade tip
means 27 (although the bottom blade may not have
them in certain forms of the invention) which act to effec-
tively restrict centrifugal-force-caused outward: splash-
ing or displacement of the solid-particle-carrying liquid
medium 20 which would normally occur as a result 6f the
high-speed rotation of the blade means 16, particularly
adjacent the open top 28 of the contairier 22. This type
of splashing out of the open top 28 of the container 22

is-virtually entirely prevented by the blade tip means 27.

The shaft 10 has a second or bottom end 22 which
is adapted to rest upon the bottom of the container or
barrel 22 when the mixing apparatus is fully inserted
into the container 22, This will support the apparatus
whenever the operator désires to place it in this position.
However, this leaves the apparatus completely free to be
vertically reciprocated through the medium 20 to facilitate
mixing whenever the operator so desires.

FIGS. 5-8 illustrate a modified form of the invention

" -which is generally similar to the first form illustrated in
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well-known in the art and, therefore, will not be described =

in detail. - .
The longitudinal shaft 10 is also provided with blade

FIGS. 1-4 and which, therefore, has similar parts desig-

nated by similar reference numerals, primed, however.
In this modification, the major difference from the first
form of the invention shown in FIGS. 1-4 is the fact
that the bottom blade 17’ is of different configuration from
the bottom blade 17 of the first form of the invention and
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has a reverse pitch such that the blade is inclined down-
wardly and forwardly in the direction of rotation of the
shaft 10’ whereby to throw upwardly relatively large or
heavy solid particles being mixed in the medium 20,
such as the aggregate: particles 3¢ shown in FIG. 5 com-
prising a part of the medium 28’ being mixed. which, in
this example, might comprise concrete, -or the like. - This
type of reverse pitch bottom blade is only necessary where
relatively large or heavy particles comprise a part of the
medium: being mixed.

1t should be noted that the engageable portzon 11 or
11’ of the shaft 10 or 10’ may not be round in all forms
of the invention but, in certain versions of the invention,
may be square, splined, or otherwise keyed for positive
locking with respect to a driving motor means. Fur-

thermore,. it should be noted that the portable driving

motor means is not specifically limited to a portable
electric hand drill but may comprise any suitable sub-
stantial equivalent thereto.

Furthermore, it should be noted that the number. of
the blades may be modified, as may the spacing and/or
pitch in accordance with the volume and/or depth of the
material to be mixed and/or the thickness or consistency
of the material to be mixed. ~These can be so arranged

<as to provide an optimum load -on.the motor, while
providing maximum mixing efficiency of the blades in a
particular medium to be mixed. - Additionally, it should
be noted that the blade means may be provided with
means for controllably adjusting the pitch thereof in cer-
tain forms of the invention, thus making the invention
universally adaptable for mixing virtually any consistency
of liquid medium or solid-particle-carrying 11qu1d medium,
or the like,

It should also be noted that the cross-sectional; plan
view, and/or elevational configuration of the blades
and/or the blade tip means may be. modified substan-

tially within the basic spirit and/or scope of the present’

invention. Also, it should be noted that in certain forms
of the invention where the mixing operation will take
place virtually completely laterally confined, the blade
tip means may be eliminated, since virtually no splash-
ing is possible under such conditions of “operation.

. It should be understood that the figures and the spe-
cific description thereof set forth in this application are
for-the purpose of illustrating the present invention and
are not to be construed as limiting the present invention
to the precise and. detailed specific structure shown in
the figures and specifically described hereinbefore. Rath-
er, the real invention is intended to include substantially
equivalent constructions embodying: the basic teachings
and inventive concept of the present mventwn

I claim:
1. Power-driven rmxmg apparatus comprls ing a longi-

tudinal shaft means, normally vertically directed when:

in use, having an upper portion adapted to be rotatively
driven by a driving motor means, said longitudinal shaft
means being provided with projecting blade means includ-
ing a first portion thereof comprising a plurality of in-
dividual blades each being substantially transversely:cafr-
ried by said longitudinal shaft means at longitudinally

spaced locations therealong with said individual blades

being provided at opposite ends thereof with-downward-
ly and forwardly directed blade tip means for restricting
centrifugal:force-caused outward 'splashing -of a liquid
medivm adapted to be mixed by the blade means when

rotated within a container, each -of said plurality of in-:
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low said plurality of individual blades comprising said
first portion of ‘said blade means and being downwardly
and forwardly inclined in the direction of rotation of
said longitudinal shaft means and having a downwardly
and forwardly inclined upper surface whereby to throw up-
wardly heavy constituents of the liquid medium being
mixed by said blade means and to exert an upward force
thereupon, the total area of said upwardly and forward-
1y inclined bottom surfaces of said plurality of individ-
ual blades comprising said first portion of said blade
means being substantially greater than the total area of
said downwardly and forwardly inclined upper surface
of said bottom blade comprising said second portion of

. said blade means whereby to exert a net differential
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downward" force upon the liquid medium to be mixed
during rotation of said blade means by said driving motor
means and whereby to produce an oppositely and up-
wardly directed net differential reactive force tending to
partly neutralize the weight of the driving motor means,
the longitudinal shaft means, and the blade means, and
whereby to positively produce. vertical circulation of the
liquid .medium which is to be mixed by reason of said
unbalanced vertical forces produced thereon by -said first
and second portions of said blade means.

2. Apparatus as defined in claim 1 wherein each suc-

‘cessive one of said blades along the longitudinal shaft

- means is differently angularly rotatively positioned than
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the preceding blade.

3. Apparatus as defined in claim 1 wherein said longi-
tudinal shaft means has a lower portion adapted to rota-
tively rest upon the bottom of a container adapted to
carry the liquid medium- which is to be mixed by the
longitudinal shaft means and blade means.

4, A portable power-driven mixer attachment com-
prising-a longitudinal  shaft means, normally vertically
directed when in use, having an .upper engaging end -
adapted  to removably engage a chuck rotatably con-
nected to, and .adapted to be ‘driven by, the shaft of a
confrollably energizable electric motor of a portable
hand-operated electric drill, said longitudinal shaft means
being provided with outwardly projecting blade means
including a first portion thereof comprising a plurality

~of individual blades each having substantially transverse-

ly carried by said longitudinal shaft means at longitudi-
nally spaced locations therealong with each successive
one of said blades along the longitudinal shaft means
being differently angularly rotatively positioned than the
preceding blade relative to the longitudinal axis of rota-
tion of said longitudinal shaft means and extending sub-

“stantially equal distances on each side thereof, said: in-

" dividual blades being- provided 'at opposite ends with
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dividual blades comprising:said first portion of said blade -

means being inclined upwardly and forwardly in‘the di-
rection of rotation thereof and having an upwardly and
forwardly inclined- bottom surface whereby to :exert.a
downward force upon a liquid medium to be mixed dur-
ing rotation of said blade means by said driving motor

means, said projecting blade means also including a sec--

ond portion’ comprising a bottom -blade substantially

transversely carried by the longitudinal shaft means be-

downwardly and forwardly directed blade tip means for:
restricting centrifugal-force-caused outward splashing of
a liquid medium adapted t6 be mixed by the blade means

5 ~when rotated within-a container by said driving electric

motor of said electric drill, each of said plurahty of in-
dividual blades comprising said first portion of said blade
means being inclined upwardly and forwardly in the di-
rection of rotation thereof and having ‘an upwardly -and
forwardly inclined bottom surface whereby to exert.a
downward force upon a liquid medium to be mixed dur-
ing rotation of said blade means by said electric motor
of said electric drill, said projecting blade means also
including 2 second portion comprising a bottom blads
substantially transversely carried by the longitudinal shaft
means below said plurality of individual blades compris-
ing said first portion of said blade means and being down-
wardly and forwardly inclined in the direction of rotation
of said longitudinal shaft means and having a down:-

“wardly and forwardly inclined upper surface whereby to

throw upwardly heavy constituents of the liquid medinm
being mixed by said blade means and to exert an upward
force thereupon, the total area of said upwardly and for-:

“wardly inclined bottom surfaces of said. plurality of in-

dividual blades comprising said first portion of said blade
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means. being substantially greater than the total area of
said downwardly and forwardly inclined upper surface of
said bottom ‘blade comprising said second portion-of said
blade means whereby to exert a net differential downward
force upon the liquid medium to be mixed during rota-
tion of said blade means by said driving motor means,
and whereby to produce an oppositely and upwardly
directed net differential reactivation force tending to neu-
tralize substantially more than two thirds of the weight
of the electric motor of said electric drill, the longitudi-
nal shaft means, and the blade means, and whereby to
positively produce vertical circulation of the liquid me-
dium which is to be mixed by reason of said unbalanced
vertical forces produced thereon by said first and second
portions of said blade means; said longitudinal shaft
means having a bottom end adapted to rotatively rest
upon the bottom of a container adapted to carry the
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liquid medium which is to be mixed by the long1tudma1
shaft means and the blade means.
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