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Generally speaking the present invention relatesto the 
mixingapparatus art and more particularly pertains to 
a novel portable power-driven mixerattachment perse, 
adapted to be attached to a portable driving motor 
(which?incertain forms may be a portable electric drill 
motor). Theinvention is also directed to the combina 
tion ofthe mixerattachment and the driving motor. 
The portable power-driven mixerapparatus ofthe pres 

entinvention is adapted foruse in mixing rclatively large 
volumes of liquids which in certain cases may contain 
large quantities of solid material of particulate formwith 
the particle sizes rangingfrom very finely divided plaster, 
gypsum or cement through intermediate particle sizes 
süch assand orthe like?to relatively large particle sizes? 
in certain instances süch as rock oraggregate although 
theinventionis not specifically Solimited. 
The liquid carryingthe above-rnentioned materials may 

have such a heavy concentration of them asto comprise 
a relatively thick pasty or very viscousslurry. 
The apparatus of the present invention is-extremely 

welladapted formixing plaster mortar cement or con 
crete ina container such as acylindrical barrel or drum, 
although not specifically so limited Fürthérmore the 
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apparatus of the presentinvention lends itself very well 

; to being fastened to a conventional electric drill which 
is generally available on almost any constrüctionjob to 
comprise the driving unit for the mixer attachment thus 
makingit unnecessary to purchase a special and com 
pletelypowered concretemixer plaster mixer orthe like, 
whichis a relatively bülky and expensive unit and which 
is otherwise unusable. * ? - 

Thus it can be readily seen that the apparatus of the 
presentinvention is not only money-saving but Space 
saving since the conventional electric drillusually pres 
ent of a construction job may be employed for attach 
ment to the mixer ünit ofthe presentinvention and the 
cenient mortar or the like?to be mixed with a quantity 
of water rnay be paced in any Suitable drum or barrel 
for mixing just prior to actual use of the mixed cement 
Gr friortar. ? . 

?twäl read?y be lfiderstood that one priorart problem 
which has more orless preclüded the use of a portable 
mixar driven by a portable electric drillis the fact that 
the necessary size of such a unit for mixing a barrel full 
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of cementandwater ormortarand waterwould require 
that the combined drill and mixer unit weigh approxi 
inately 40 lbs. or so This wouid necessarily niake it 
quite dificult for a person to use the device for mixing 
cement or mortar withwaterina barrel sincethis opera 
tion would normally require-holdingthe mixingunitfor 
Sometime and probably movingitup and down within 
the barrela number oftimesto facilitatethe mixing oper 
ation This would be extremely tireSome to do inview 
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of the combined weight of the apparatus and would re 
quireavery strong man toperform the mixing operation. 
However the novelmixer attachment of the presentin 

vention embodies an inventive concept and principle 
which sübstantially meets and overcomes therabove-men 
tioned problem and makes a portable mixing unit ofthe 
.type referred o above a practical convenient andeasy 
to-use device which does not require that the uSer have 
strength beyond the ordinary person. *? 

This novel feature arises from the fact that the mixer 
attachment of the present invention is provided with a 
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1ongitudinalshaftwhichis normaly downwardlyinserted 
intothe container orbarrel carryingthe medium whichis 
to be mixed:said shaft being provided with blademeans 
inclined upwardly and forwardlyin the direction of ro 
tation thereof whereby to exert a downward force upon 
the liquid medium to be mixed during rotation of the 
blade raeans by the driving motor means which has the 
efect of producing an oppositely and upwardy directed 
reactive force tendingto partly support the weight of the 
entire mixing unitincluding the driving motor whereby 
to make it much easier to handle For example?in one 
working mcdel ofthe presentinvention whichweighs ap 
proximately 40 lbs. when attached to the drivingelectric 
drill mofor 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 effective 
Weightto be supported by the operator of only approxi 
matelyten Ibs. This makesit possible for the operator 
tomove the entire unitupand down in the medium being 
mixed within the container or barrel without much efort 
on the operator's partand also makesit possible for the 
operator to mix a number of batches of mortar or ce 
ment with minimum fatigüe Furthermore the arrange 
ment of the blade means in addition to the partial Sup 
porting efect which it prodüces also prodüces a Very 
efective churning and mixing of the medium which.is to 
be mixed and does so with a minimum of centrifugal 
force-causedoutwardsplashingordisplacemeptoftheme? 
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. 

Itis an object of the present invention to provide a 
novelmixingapparatus of the character referred to above 
which may comprise the corabination of a portable driv 
ing motor and mixer attachment of the type referred to 
above or which may coraprise the mixer attachment, 
perse whichis adapted for connection to Such a portable 
riving motor. 
It is a further object of the presentinvention to pro 

vide mixing apparatus of the character referred to above 
wherein the portable driving motor to which the mixer 
afachmentis adapted to be removably engaged or with 
which the mixer attachmentis in combination may com 
prise a conventional controllably electrically operable 
portable hand drill including an eiectric motor and a 
drill chuck adapted to removably engage the upper ead 
of the longitudinal shaft of the mixer attachment. 

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

?t is a further object to provide novel mixing appa 
ratus of the character referred to in the preceding object 
wherein each Successive one of Said blades along the 
loagitudinal Shaft meansis diferently angülarly rotat 
ably related with respect to the axis of the shaft means 
than the preceding blade. 

It is a fürther object to provide novel mixing appa 
ratüs 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 largeror heavier particles orelements 
carried in the liquid medium being mixed by the blade 
fileailS. 
?It is a further object to provide novel mixing appa 

ratus of the character referred to above wherein the 
longitüdiaal shaft has a Second or bottom end adapted 
to rest upon the bottom of a container (Such as a cylin 



3 
drical barrel or the like having an open top).adapted 
tocarry the medium whichisto be mixed by the blade 
Ifeaf1S. - 

It 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-ise construction such asto be conducive to wide 
spread-use thereof - 

Further objects areimplicitin the detailed description 
which follows hereinafter (which?is to be considered 
as exemplary of but not specifically limiting the inYen 
tion) and said objects willbe apparentto persons Skilled 
inthe artafter a carefulstudy ofthe detailed description 
which follows. × - - 

Forthe purpose of clarifying the nature of the present 
invention?several exemplary embodiments areilustrated 
in the hereinbelow-described figures of the accompanying 
drawings and are described in detail hereinafter. 
FIG.1 is a perspective partly broken-awayview of one 

exemplary embodiment of the mixer attachment means 
of the presentinvention priorto engagement with respect 
to a portable driving motor such as a portable electric 
hand drill orthe 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 
tudinalshaftand the blade meansin downwardlyinserted 
mixing relationship within a hollow cylindrical container 
(takingthe 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 drillare shown in partially broken-away 
elevation. - 

FIG 3 is a view of the apparatus of FIG 2 taken 
in the direction of the arrows3?3. 

3,166,303 
meams indicated generaly at 16 which in thespecie 
example illustrated comprises a plurality of individual 
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FIG 4 is an enlarged view of one of the blade tip 

aeans taken in the direction of the arrows 4-4 of? 
FIG 2 andisillustrative of the various other blade tip 
means also. 
FIG 5 is a view generally similar to FIG 2 butillus 

trates a modified form of the invention wherein the 
bottom blade is of a reverse pitchtypeadapted to throw 
upwardly heavy particles or elements Such as large gravel 
or aggregate when the mixture being mixed is concrete 
containingsuch large aggregate orgravel. 
FIG.6 is a view taken in the direction of the arrows 

6?@ of FIG.5. 
FIG.7 is an enlarged fragmentary view taken in the 

direction ofthearrows7?7 of FIG.5. 
FIG.8 is an elevational view of the tip of the bottom 

reverse-pitch blade viewedin the direction of the arrows 
3-8 of FIG 7? - 

Referring to FIGS. 1-4 for exemplary purposes one 
illustrative embodiment of the invention takes a typical 
exemplary form whereinitcomprises a longitudinal shaft, 
indicated generally at 1? which is normally vertically 
directed when in mixinguse as shown in FIG 2 and 
which has an engaging portion 11?whichin the example 
illustrated is at the upper end of the shaft 1??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 
collar13 So asto cause movement of thetapered engag 
ing fingers 14 in a manner whereby to grip the engaging 
portion 11 ofthe shaft10 as shownin FIG 2 orwhereby 
to become disengaged from said engaging portion11 of 
the Shaft i0 as a result of oppositely directed rotation 
of the collar l3 In the specific example iliustrated, 
rotation of the collar 13 is adapted to beaccomplished 
by a splined or toothed tapered key means such as that 
shown at IS which engages the similar splined orgear 
.toothed portion 15' of the collar 13. This structure is 
well-known in the art and therefore, 
in detail. 
The longitudinalshaft10is also providedwith blade 
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blades 17 each being substantially transversely carried 
bythe longitudinalshaftmeans10 at 1ongitudinally spaced 
1ocations therealongin a fixedly attached manner as in 
dicated at 18. - - - 

Inthe specific exampleillustrated each successive one 
of the blades17along the longitudinalshaft means 10 is 
diferently angularly rotatively relatedwith respectto the 
axis ofthe shaft19thanthe precedingblade 17 although 
theinventionis not specifically so 1imited in all forms of 
the invention. - - ??? - 

In the specific exampleillustrated each of the three 
blades 17 isinclined upwardly and forwardly in the di 
rection of rotation thereof as indicated by the arrow 
19?whereby to exerta downward force upon a medium 
20 whichis 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 17tending to partly 
neutralize and support the weight ofthe 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 ofthe water downwardlyso thata churning and very 
efficient mixing action will occur in the interior of the 
hollow container indicated generally at 22. 

Inthe specific exampleillustrated 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 theinventionis not limited to use 
.with this specific type of container but may be used with 
Warious 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?particularlyin view of the effec 
tively reduced weight of the entire unit produced by the 
upward reactive force exerted by the medium 20 on the 
upwardly and forwardly inclined blades 17 as a result of 
drivingrotation of Said blades forwardly by the motor21. 
Also the electric drill 23 is provided with an electric 

power Supply cord 25and plug means 26 for connection 
to any Suitable electric outlet for energizing the electric 
motor means 21. - 

It should be noted thateach of the blades 17 is pro 
vided with a substantially downwardly directed blade tip 
means 27 (although the bottom blade may not have 
themincertainforms oftheinvention) whichactto efec 
tively restrict centrifugal-force-caused outward splash 
ing or displacement of the solid-particle-carrying liquid 
medium 20which would normally occuras a result ofthe 
high-Speed rotation of the blade means 16?particularly 
adjacent the opentop 28 of the container22. Thistype 
of Splashing out of the opentop 28 of the container 22 
is Virtually entirely prevented by the blade tip means27. 
The Shaft 10 has a second or bottom end 29.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 
wheneverthe operator desiresto place itin this position. 
However this leaves the apparatus completely free to be 
Vertically reciprocated throughthe medium29to facilitate 
mixing wheneverthe operatorso desires. 
FIGS 5-8 illustrate a modified form of the invention 

whichis generally Similar to the first formillustratedin 
70 

will notbe described 

FIGS 1-4 and which therefore hassimilar 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 
thatthe bottomblade i7”is of diferent configurationfrom 
the bottomblade 17ofthe firstform oftheinvention and 
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has a reverse pitch such that the blade is inclined down 
wardly and forwardlyin the direction of rotation of the 
shaft 10' wherebyto throw upwardly relatively large or 
heavy solid particles being mixed in the medium 20'? 
such as the aggregate particles30 shown in FIG 5 com 
prisinga part of themedium 20 being mixed which in 
this example might comprise concrete orthe like This 
type ofreversepitchbottombladeisonlynecessarywhere 
relatively large or heavy particles comprise a part of the 
medium being mixed - 

It should be noted that the engageable portion11 or 
11' of the shaft10 or10 may notbe roundin allforms 
of the invention but incertain versions ofthe 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 ofthe 
material to be mixed and/orthe 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 eficiency 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 thereofincer 
tain forms of the invention thus making the invention 
universally adaptable for mixing virtually any consistency 
ofliquid medium orsolid-particle-carrying liquid medium, 
orthe 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 
tialy within the basic spirit and/or scope of the present 
invention Also itshould be noted thatincertainforms 
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 ofilustrating the presentinvention and 
are notto be construed as limiting the presentinvention - 
to the precise and detailed specific structure shown in 
the figures and specifically described hereinbefore Rath 
er the realinvention is intended to include Substantially 
equivalent constructions embodying the basic teachings 
and inventive concept of the presentinvention. 
I claim: * ? 
1 Power-driven mixing apparatus comprising a longi 

tudinal shaft means normally vertically directed when 
inuse having an upper portion adapted to berotatively 
driven by a driving motormeans said longitudinal shaft 
means being provided with projecting blademeansinclud 
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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 forwardlyinclineduppersurfacewherebytothrow up 
Wardly heavy constituents of the liquid medium being 
mixed by said blade means and to exertan upward force 
thereupon the total area of Said upwardly and forward 
ly 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 diferential 
downward force upon the liquid medium to be mixed 
during rotation ofsaid 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 Iongitudinal shaft 
means is diferently angularly rotatively positioned than 
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ing?afirst portion thereof comprising a plurality ofin 
dividual blades each being substantially transverselycar?? 
ried by said Iongitudinal shaft means at longitudinally 
spaced locations therealong with said individual blades 
being provided at opposite ends thereof with downward 
ly and forwardly directed blade tipmeansforrestricting 
centrifugal-force-caused outward splashing of a liquid 
medium adapted to be mixed by the blade means when 
rotated within a container each of said plurality of in 
dividual bladescomprisingsaid first portion ofsaid 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 blademeans by said driving motor 
means said projecting blade means alsoincludingasec?? 
ond portion comprising a bottom blade Substantially 
transverselycarried bythe longitudinalshaftmeans be 
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the preceding blade. 
3. Apparatus as definedin 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 isto be mixed by the 
Iongitudinal 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 andadapted to be driven by the shaft of a 
controllably energizable electric motor of a portable 
hand-operated electric drill said Iongitudinal shaft means 
being provided with outwardly projecting blade means 
including a first portion thereof comprising a plurality 
ofindividual blades each having substantially transverse 
ly garried by Said longitudinal shaft means at longitudi 
nally Spaced locations therealong with each successive 
One of Said blades along the longitudinal shaft means 
being diferently angularly rotatively positioned than the 
preceding blade Telative to the Iongitudinal axis of rota 
tion of Said Iongitudinal shaft means and extending sub 

?Stantially equal distances on each side thereof saidin 
dividual blades being provided at opposite ends with 
downwardly and forwardly directed blade tip means for? 
restricting centrifugal-force-caused outward splashing of 
aliquid medium adapted to be mixed bythe blademeans 

5when rotated withina container by said driving electric ? 
motor of said electric drill each of said plurality ofin 
dividual blades comprising said first portion ofsaid blade 
means being inclined upwardly and forwardlyin the di 
rection of rotation thereof and havingan upwardlyand 
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 a Second portion comprising a bottom blade 
Substantiallytransverselycarried bythe longitudinal shaft 
means below said plurality of individual blades compris 
ingSaidfirst portion ofsaid blademeansand beingdown 
wardlyand forwardlyinclinedinthe direction ofrotation 
of Said longitudinal shaft means and having a down 
wardlyand forwardlyinclined uppersurface whereby to 
throw upwardly heavy constituents of the liquid medium 
being mixed bysaid blade means and to exertanupward 
force thereupon the totalarea of said upwardly and for 
wardlyinclined bottom surfaces of said plurality ofin 
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 forwardlyinclined upper surface of 
said bottom blade comprisingsaid second portion of said 
blade means whereby to exerta net diferential 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 tendingto 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 isto 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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8 
Iiquid medium which is to be mixed by the longitudinal 
Shaft means and the blade means. - 
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