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Matter enclosed in heavy brackets I appears in the original patent but forms no part of this 
reissue specification; matter printed in italics indicates the additions made by reissue 
This invention relates to mixing drums and 

more particularly to the means within such drums 
for feeding material into or discharging material 
from the same. a 
A major object of the invention is to provided 

niacer having a drum mounted. On a rotary aacs 
of faced inclination and of such construction and 
design that material in the drum may be mired 
by rotating the drum in one direction and said 
material may be discharged from the drum with 
out tilting the same by merely counterrotating the 
dirt. 

An Another object of the present invention 
is to provide a drum of the character indicated 
and embodying material-feeding means, that is 
designed to obviate clogging of said drum particul 
larly when the same receives material, such as 
aggregate. 

For discharging cement or concrete, a mixing 
drum is conventionally provided with one or more 2 
helices which urge such mixtures outwardly while 
said drum is being rotated. The hand of these 
helices is in accordance with the direction of ro 
tation of the drum. However, for feeding aggre 
gate into the drum to become a cement or con- : 
crete mixture, the hand of the helices remains 
the same but the drum rotation is reversed, and 
in practice it is found that such aggregate does 
not readily feed into the drum heretofore used 
as rapidly as desired without the opening thereof 
becoming clogged. 

Accordingly, still another object of the inven 
tion is to provide efficient discharge means, in a 
mixing drum which also effects rapid feed or in 
take of materials to obviate clogging of the drum 
opening. 
our invention also has for its objects to pro 

vide such means that are positive in Operation, 
convenient in use, economical of manufacture, . 
relatively simple, and of general superiority and 
serviceability. . . m 
The invention also comprises novel details of 

construction and novel combinations and ar 
rangements of parts, which will more fully appear 
in the course of the following description. How 
ever, the drawings merely show and the follow 
ing description merely describes one embodiment 
of the present invention, which is given by way 
of illustration of example only. 

In the drawings, like reference characters des 
ignate similar parts in the several views. 

Fig. 1 is a side elevational view of a mixing 
drum embodying features of the present inven 
tion. 

Fig. 2 is a partly broken end view as seen from 
the right of Fig. 1. 

Fig. 3 is a detail view of a helical section em 
ployed in the construction, 
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Fig. 4 is an elevational partially sectioned view 
showing the unlociding operation. 
The present invention is an improvement of 

the invention disclosed in our application entitled 
"Portable concrete mixer,' Ser. No. 672,364, and 
filed May 27, 1946, now abandoned. Reference is 
made to said application for the general environ 
ment of the mixing drum shown in the accom 
panying drawing. In Said drawing, a drum 5 is 
Supported at one end in a bearing 6 and at the 
other by rollers T for rotation about its axis by 
a drive to a sprocket wheel 8. Said drum is pref 
erably mounted so that its closed end 9 is lower 
than the opening thereof at the other end and 
is thereby supported at an angle to the horizon 
tal. The bearing 6 and the rollers 7 may be faced 
in their relative positions since it is unnecessary 
to tilt the drum to discharge the same, such dis 
charge being accomplished by counterrotation, as 
will hereinafter be described. No matter how 
otherwise formed, the drum, at the open end 0, 
is conically formed as at being smallest at said 
open end which is, therefore, generally restricted 
in size with respect to the drum body 2. 

ASSunning the drum to have clockwise rotation, 
the same is provided with a feed helix 3 that ex 
tends for at least 360° and preferably more and is 
formed to be right-handed and, therefore, effi 
ciently serves, during clockwise rotation of the 
drum, to urge a mixture therein outwardly 
through opening O. For a counter-clockwise ro 
tating drum, the helix should be of the other 
hand. 
When the drum is to receive aggregate through 

its opening f(, it is rotated in the opposite direc 
tion and said helix will draw said aggregate into 
the drum. However, because of the dry nature 
of the materials comprising the aggregate, the 
openings in the drums heretofore in use, in prac 
tice become clogged since the helix is insufficient 
to draw the aggregate inward at a rapid enough 
rate. Further, the end of the helix in Such a 
drum, adjacent said opening, acts to divert some 
of the material to fall outside of the drum. 
According to our invention, to obviate the 

above faults, the helix 3, at its end portion 4 
as it approaches opening D, is gradually re 
duced in width. This reduction of the end 
portion of the feed helix serves to eliminate the 
fault of diverting material as stated above. In 
order to increase the capacity of the drum to 
receive dry aggregate during the loading Opera 
tion, one or more relatively short, helical sections 
5, similar in form and design and substantially 

egital in length to the helix end portion 4, is 
provided in Symmetrical arrangement to provide 
a plurality of feed elements serving to draw ma-. 
terial rapidly into the drum. Each section 5 
is formed with a relatively narrow end 6 ad 
jacent to opening O so that the same is not 
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blocked thereby, and with a gradually widened 
portion terminating at 7 at an intermediate 
point of conical drum part fl. 

It has been found that the eficiency of the 
single full width blade portion 13 as a niacing 
means in the drum body 12 is decidedly superior 
to that of a number of blades of less width. This 
for the reason that the relatively wide blade 
agitates and turns over substantially the entire 
body of material being miaced, whereas the nar 
row blades have a tendency to permit the body 
of material to remain substantially stationary, 
agitating only the portion immediately adjacent 
the walls of the drum. Also the miacer is much 
less eacpensive to construct if only a single full 
length blade is used in the body 12, instead of a 
number of full length blades. Thus, the inter 
mediate blades 15 are confined in length to that 
portion of the drum, where they are required, 
to-uit, the reduced end portion 11 adiacent the 
open end 10. - 

It will be noted that by our present arrange 
ment the overflow of the narrow portion of one 
helix, during discharge of aggregate is caught 
by the next helix following. Each of our helices 
tapers down in width to about one-half (a) of 
the wider end of same, the narrower width being 
at the opening of the drum. For loading, the 
reduced ends of our helices leaves a larger clear 
opening for the stream of aggregate to enter and 
to fall far back into the mixer drum and not on 
to the ground, and still the speed of discharge 
is not reduced. Since the reducad ends 4 and 
16 of the helices 3 and 5, in the embodiment 
illagstrated, are about one-half the width of the 
wider inner ends, the same each has a propor 
tionally smaller capacity to convey material out 
ward of the drum. However, in the for in shop.m., 
the sum of the widths of said narrow ends is 
equal to or greater than the width of the inner 
portion of helix 3. Consequently, during dis 
charge, the aggregate brought screlly-fed by 
helix 3 toward opening 0 will, in part, fall 
from the narrowing end 4 because of the re 
duced width thereof. Ordinarily, such dislodge 
ment of aggregate would fall back into the drum 
and the discharge capacity would be materially 
reduced. As shoun in Fig. 4, houjeer, the The 
helical Sections 5, in this construction, catch 
such spillage and feed the same outward. It will 
be seen then that the reduced ends 4 and 6 
have a discharge capacity at least equal to the 
feed capacity of the wider or main portion of 
helix 3. 
Whiie we have illustrated and described What 

we now regard as the preferred embodiment of 
our invention, the construction is, of course, sub 
ject to modifications without departing from the 
spirit and scope of our invention. We therefore, 
do not wish to restrict ourselves to our particular 
form of construction illustrated and described, 
but desire to avail ourselves of all modifications 
that may fall within the Scope of the appended 
claims. 

Having thus, described our invention, what we 
claim and desire to secure by Letters Patent is: 

1. In a mixing device, a drum arranged on a 
fixed inclined axis and having a reduced open 
end above the closed end thereof, said drum being 
adapted to be Selectively rotated in both direc 
tions, a helical blade extending between said ends 
around the inner face of the drun for at least 
360, the end of the blade adjacent the open end 
of the drum being progressively reduced in width 
toward said open end to reduce obstruction to 

4. 
material entering into the drum while the same 
is rotated in one direction, said blade, including 
its reduced end, being adapted, upon rotation of 
the drum in the other direction, to discharge 
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material from the Open end, and at least one 
intermediate helical blade of lesser length than 
the mentioned helical blade disposed in the re 
duced end of the drum and also being progres 
sively reduced in width toward said open end to 
catch material spilling from the first-mentioned 
blade to discharge the same during rotation in 
one direction of the drum and to draw said ma 
terial into the drum during rotation in the other 
direction of the drunn, the sum of the widths of 
the reduced ends of all of the blades being at 
least equal to the width of the widest portion of 
the first-mentioned helical blade. 

2. In a mixing device, a drum arranged on a 
fixed inclined axis and having a reduced open 
end above the closed end thereof, said drum 
being adapted to be selectively rotated in both 
directions, a helical blade extending between said 
ends around the inner face of the drum for at 
least 360°, said blade being of substantial width 
from the closed end of the drum to a point nearer 
to but spaced from the open end thereof, the 
end of the helical blade extending from said 
point to the open end of the drum being progres 
sively reduced in width toward said open end to 
reduce obstruction to material entering into the 
drum while the same is rotating in one direction, 
Said reduced end of the blade, thereby having a 
Smaller capacity to convey material to the drum 
opening than has the wider portion thereof when 
the drum is rotating in the opposite direction, 
and one helical blade section having a length 
approximating that of the progressively reduced 
end portion of the helical blade and positioned 
in the drum similarly to the position of said re 
duced portion, said helical blade section being 
progressively reduced in width similarly to said 
reduced end portion of the helical blade, the 
sum of the widths of the reduced ends of both 
the blade section and the reduced end portion 
of the blade being at least equal to the width 
of that portion of the latter blade that is inward 
of the mentioned point of the drum, whereby 
material conveyed by said inward portion to 
ward the reduced end portion thereof, upon dis 
lodgement from said reduced portion, is caught 
by the blade section, and whereby both said re 
duced ends effect discharge of material in 
amounts substantially equal to that conveyed by 
the in Ward portion of the helical blade. 

3. In a mixing device, a drum arranged on a 
fixed inclined axis and having a reduced open 
end above the closed end thereof, said drum be 
ing adapted to be selectively rotated in both di 
rections, a helical blade extending between said 
ends around the inner face of the drum for at 
least 360°, said blade being of substantial width 
from the closed end of the drum to a point nearer 
to but spaced from the open end thereof, the 
end of the helical blade extending from said point 
to the open end of the drum being progressively 
reduced in width toward said open end to re 
duce obstruction to material entering into the 
drum while the same is rotating in one direction, 
said reduced end of the blade, thereby, having 
a Smaller capacity to convey material to the drum 
opening than has the wider portion thereof when 
the drum is rotating in the opposite direction, and 
two helical blade sections in the drum each have 
ing a length approximating that of the progres 
sively reduced end portion of the helical blade 
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and uniformly spaced from each other and from 
said reduced end portion, each helical blade sec 
tion being progressively reduced in width similar 
ly to said reduced end portion of the helical blade, 
the sum of the widths of the reduced ends of 
both blade sections and of the reduced end por 
tion of the blade being at least equal to the width 
of that portion of the latter blade that is inward 
of the mentioned point of the drum, whereby ma 
terial conveyed by said inward portion toward 
the reduced end portion thereof, upon dislodge 
ment from Said reduced portion, is caught by 
one or both of the blade Sections, and whereby 
said three reduced ends effect discharge of ma 
terial in amounts substantially equal to that con 
veyed by the inward portion of the helical blade. 

4. In a miacing device, a drum arranged on a 
faced inclined aacis having a reduced open end 
above the closed end thereof, said drum being 
adapted to be selectively rotated in both direc 
tions, a helical blade eactending between the ends 
around the inner face of the drum for at least 
360, a portion substantially less than the full 
length of the blade adjacent the open end of the 
drum being progressively reduced in width to. 
ward said open end to reduce obstruction to ma 
terial entering into the drum phile the sane is 
notated in one direction, said blade including its 
reduced portion being adapted upon rotation of 
the drum in the other direction to discharge ma 
terial from the open end, and at least one inter 
mediate helical blade of length substantially equal 
to said reduced portion disposed in the reduced 
end of the drum and also being progressively re 
duced in avidth toward said open end to catch ma 
terial falling from the reduced portion of the first 
mentioned blade and being of substantial width. 
at the open end of said drum to discharge said 
Spilled material during rotation in one direction 
Of the drum and drau) material into the drum 
during rotation in the other direction of the drum. 

5. In a miacing device, a drum arranged on a 
faced inclined aacis having a reduced open end 
above the closed end thereof, said drum being 
adapted to be selectively rotated in both direc 
tions, a helical blade eactending between said ends 
around the inner fare of the drum for at least 
360, the end of the blade adjacent the open end 
of the drum being progressively reduced in Didth. 
to Dard said open end to reduce obstruction to 
material entering into the drum while the same 
is rotated in one direction, said blade including 
its reduced end being adapted, upon rotation of 
the drum in the other direction, to discharge ma 
terial from the open end, and at least one inter 
mediate helical blade of lesser length than the 
mentioned helical blade disposed in the reduced 
end of the drum and also being progressively re 
duced in width toward said open end to catch. 
material spilling from the first mentioned blade 
to discharge the same during rotation in one di 
rection of the drum and to drat) certain material 
into the drum during rotation in the other direc 
tion of the drum, the sum of the widths of the re 
duced ends of all the blades being a substantial 
proportion of the width at the widest portion of 
the first mentioned helical blade. 

6. In a miacing device, the combination of: a 
drum having a cylindrical section closed at one 
end and a frusto-comical section joined to said 
cylindrical section and open at the reduced end 
thereof mounting means for said drum includ 
ing a faced acial bearing member rotatably en 
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gaged with said closed end and a pair of rollers 
peripherally engaged with said drum interize 
diate the ends thereof, said bearing and rollers. 
being relatively faced with respect to a horia.onal 
plane to rotatably support said drum on a fiaced 
inclized dacis, a first helical blade secured to the 
interior of said drun and eactending substantially 
the full length thereof, the angular disposition 
of said blade zith respect to said drum being such 
as to Screau-feed noterial zipuardilly out of said 
drain the tile sanize is rotated in a given direc 
tion, said bidde ficting a goveyor Section adia 
cent Solid opening, said conveyor Section being 
of saiah width as to leave an unobstructed dacial 
passageidig at 8aid Open2ing through 20hich mid 
terial fray be projected into said drum to charge 
the Sane, citi said blade having a niacing section. 
positioned in said cylindrical drain section, said 
iniacing blade section being of laterially increased 
20idth. Stich as Uould block said passagezcay if 
said blade were full width throughout its length; 
and a supplemental helical blade in said frusto 
coniccil drum section, circumferentially spaced 
from said conveyor section of said first blade, 
tuisted in the same direction as said conveyor 
Section, and of such width as to materially aug 
ment the conveyor action of said first blade uphem. 
said drum is rotated in said direction, but not 
sufficiently Uide to materially encroach into said 
dacial passageddy, 

7. In a miacing device a drum mounted for 
rotation in either direction on a fiaced, inclined 
dacis and having a loater closed end and an upper 
reduced open end first helical blade means se 
cured to the interior of said drum eactending sub 
stantially the entire length and covering 360 de 
grees of the interior circumference thereof, the 
angular disposition of said blade means with re 
spect to said drum being such as to scret-feed 
material upwardly out of said drum when the 
Same is rotated in G first direction, and said blade 
means including a relatively wide miacing blade 
adjacent the lower end of said drum, and a con 
veyor blade joined with said miacing blade adja 
cent said open end, said conveyor blade being 
substantially reduced in width at said opening 
Uhereby to leave an unobstructed alacial pas 
sageway through which material may be pro 
jected into said drum to charge the same during 
rotation of said drum in a second direction Satch. 
that material is urged inwardly by the action of 
said blade means and at least one supplemental 
helical blade of Substantially less length than said 
drum, mounted in said drum adjacent said Open 
ing and circumferentially spaced from said con 
veyor blade to augment said screw-feed action in 
discharging material from said drum when the 
same is rotated in said first direction. 

CARL. L. WILLARD. 
J. JACK WILLARD. 
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