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This invention relates to agitators and re-
lates particularly to. agitators for mixing
slurry in the manufacture of cement, and
other liquid or semi-liquid products, 1n
which agitation is effected in whole or in
part by compressed air discharged into a
of the material to
be agitated. . _

In accordance with the present practice of
agitation by means of compressed air, the-air

is discharged into the tank by means of sta-

tionary pipes which communicate with a
source of supply of air under pressure, the
discharge ends of which extend nto desired
proximity to the bottom of the tank in which
the material to be agitated is contained and
which are controlled by manually operated
valves, which are opened at intervals to -dis-
charge air under. pressure ‘into said mate-
rial, said air, rising through the material,
operating to. agitate and mix the same:

This method of agitation is more or less
haphazard and in the manufacture of ce-
ment, is objectionable for the reason that, ex-
cepting in immediate proximity to the dis-

of solid material gradually accumulates ‘in

the bottom of the tank, which has to be re-

moved from time to time, necessitates clos-
ing down. the tank and also involves consid-
erahle expense for time and labor. ,
The object of the present invention is to
overcome the - foregoing objectionable fea-
tures, by»pr'ovi_‘ding an agitator in which agi-
tation is effected primarily. by -compressed

~ air, constructed and arranged to discharge

4
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air into a tank equipped with my improved

“agitator at predetermined intervals, substan-
tially uniformly over the entire area of the
bottom of the tank. e PR

To effect the objects of the invention, an
agitator embodying my. invention and: im-
provements comprises the various features,
combinations of features and details of con-
struction hereinafter described and claimed.

In the accompanying drawings in which
my invention is fully 1llustrated,

Figure 1 is a central sectional elevation,
showing the same installed for use.in a suit-
“able tank. -

Figure 2 is an enlarged view, substantially
similar to Fig. 1, the tank and certain other
parts being -omitted. '

" Figures 3, 4, 5 and 6 are sectional plan.

views oh_ the lines 8—38, 4—4, 5—5. a11;d'6e6,

respectively, of Fig. 2; and
igure 7 is a fragmentary sectional eleva-
tion on the line 7—7 of Fig. 2.”

For purposes of clear and definite illus-
tration, I have, in the drawings, shown an
agitator embodying my invention and im-
provements as applied in use to 2 tank de-
signed and adapted for containing slurry to
be used in the manufacture of cement. '

Describing the invention with particular
reference to the drawings, A designates a
tank designed to contain slurry, which may
be one of a series of tanks from which the
slurry is withdrawn in ‘succession and de-
livered to the kilns, not shown. =

Mounted within the tank A is an agitator
embodying my invention and improvements,
designated as'a whole B, which, in the pref-
erable construction shown, comprises a hol-
low shaft 1, rotatably mounted in suitable
bearings supported on I-beams 2 which ex-
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tend across the tank A and the ends of which

are supported by the said walls thereof. Se-

‘cured to the lower end of the shaft is an

agitator bar 3 consisting, as shown, of a
channel bar disposed with its channeled side
up. As shown, said agitator bar 3 is se-
cured- directly to 2 metal block 4, the lower

face of which is proportioned to fit the chan-

nel ‘of the agitator bar 3 and which com-
prises a boss 5 fitted to the lower end of the

80
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shaft 1 and which is pinned or otherwise

rigidly secured thereto. ,
The agitator bar 3 may be riveted or bolt-

ed directly to the block 4. .

" The agitator bar 3 extends substantially

parallel with the bottom of the tank A at a

short distance above the same and is pref-
erably reenforced and strengthened by di-

agonal braces 6, which connect said agitator

bar at opposite sides of its center with lugs -

7 on the shaft 1. In practice, said agitator
bar is usually positioned two or three feet
above the bottom of the tank, but this dis-
tance may be varied as desired. :
The shaft 1 is rotatably mounted in a
bearing formed in a bearing block 8 which
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is supported on I-beams 9 connected to and

‘which' connect the I-beams 2.

As shown, the bearing for mounting the

shaft 1is a familiar form of thrust bearing.

construeted and arranged to carry the
weight of the shaft 1, agitator bar 3 and as-
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sociated parts, consisting of a hearing sleeve
10, pinned or othelwise I‘loldl‘/ secured to
the upper end of the shaft I, formed in
which, adjacent to its lower end, are grooves
11 adapted to receive bearing rings 12 prei-
el‘mly nmde of suitable he‘nmo metal said
bearing rings 12 being confined in an open-
ing 13 the upper end of the hearing block
8, and transmitling the weight of the shaft

1 and parts suppor ted thereby, to the thrust
suriace 14 at the bottom of the opening 13.
To provide for assembling the bearing, the
rings 12 are split.

Prefer ably, also, the beavings for the
shaft 1 comprise steady bearings adapted to
maintain said shaft in fixed axial align-
ment.. . As shown, there are two steady boar-
ings, designated, 1espr'u1vol} 15, 15", The
bearm;z 15 is founed in a bearing block 16
secured to the undersides of the I-beams 9,
access of slurry or other gritty material con-

tained in the tank A, to the hearing 15, being
prevented by a mud-guard 17 secured to the
shaft 1, which closes Lhe lower end of said
bearing. ~ The lower end of the bearing black
16 and the opposed surface of the mud-
guard 17 form an upward thrust bearing
which will prevent lifting of the 101tator
shaft 1.

The steady bearing 15" consists of a bear-
ing block 18 secured to the bottom of the
tank A provided with a.journal bearing 19,
fitted to which is a 1ou1nal 20 formed on a
journal block 21 secured to.the block 4 on
the lower end of the agitator shaft 1. A

depending flange or skirt 92 is formed on
_the journal block 21 and, when the bearing

is assembled, is adapted to surround the por-
tion ot the block 18 in which the journal
bearinng 19 is formed. With this construc-
tien, it is obvious that, when slurry or other
liquid or semi-liquid substance is admitted
to the tank A and the level thereof rises
above the lower edge of the c’ependmg flange
or skirt 22, air will be tr apped in the space

‘within said depending flange or skirt, which
~will effectually prevent -access of material

contained in the tank to the journal bear-

ing 19,

Tn operation, rotation is adapted to be im-
pnted to the agitator by suitable means con-
as sLown of bevel gears 23 and 24
secured to the uppex end of the agitator

“shaft 1 and to a driven shaft 25.

.into the tank A from pipes 26, 27,

accordance with my invention, air
adapted to be dISCh‘II‘Oed
28 and

In
under pressure 18

- 29 supported on the agitator bar, Lhe inner

[§13]
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enids of which communicate with air chan-
nels 267, 277, 28" and 297 formed in the block
4 secured to the lower end of the shaft 1,
as heretofore deseribed.

- The ends of said pipes terminate at dif-
ferent distances {rom-the axis of the shaft
1 and are directed at an angle downwardly

1,633,
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and rearwardly velative to the direction of
rotation of the agitator bar in quemtmn the
ends of said pipes forming uozzles from
which air under pressure js disc harged into

the ianh A, With the deseribed cons true- 7

tion, it is obvious that, as the agitator vro-
tates, the noz zles formed by the diom rged
ends of said pipes will describe circles con-
centrie with the axis of the shatt 1, the rela-
tion being preferably such that the cireles
described’ by said nozzles will be arranged
substantially equal distances apa rt and will
be disposed sx'mmetucally ovei (he cross sec-
tional area of the tank.

Air under pressure is addpted to he de-
livered to the pipes 26, 27, 28 and 29 from a
pipe 3
source of air under pressure, not shown, thru
pipes 31, 32, 33 and 34 supported within the
agitator shatt 1, the lower cnd% of thh
('ommunlcate with the channels 267, 277, 28
and 29’ in the block 4, and the uppel ends

of which communicate with air channels 31,
327, 33" and 34’, respectively, formed in the

bevel gear 23 secured to the upper end of the ‘

zwl‘mtor shaft 1.

“In what I now consider the preFer able em-
bodiment of my invention, the admission of
air under pressure from the supply pipe 30 to
the pipes 31, 32, 33 and 34 is controlled by o
distributing valve constructed and arranged
to admit air to said pipes, respectively, one

at a time and during any desired interval
usually during one entire revolution of the
agitator. i

“What T now consider pveie‘ able ‘means for

this purpose are.as follows: Secured to the

gear 23 =o as to rotfzte therew1tn 18 a valve

casing 85, which is provided with a valve
seat z)G and formed 1n which are air chan-

nels 37, 38, 89 and 40, see Figure 4, the

lower ends of which, 1 e<:pectlvely are ‘in
open communication with and which form ex-
tensions of the air channels 817, 82/, 85" anq

34" formed in the bevel gear 23, and the up--

per ends of which. open into thﬂ valve seat
86. Seated in said valve seat 36 so as to ro-
tate therein, is a valve member 41 formed in
a side of which is a recess 42, Whl"h is adapt-

ed to be brought sucf*eqswexy mho communi-

cation with the air channels 87 to 40, by ro-
tation of said recessed valve mem‘)eﬂ As
shown, said recessed valve member comprises
a valve stem 43, the upper end of which is
fitted to turn in a bearing formed in a fixed
housing 44. provided with a cav ity or cham-
ber 45 1nto which the end of the valve stem
43 extends, said valve stem being hollow,
thus providing an air chavnel 45%, which
connects. the chamber or cavity 45 with the
recess 42 in the valve member 41. The air
supply pipe 30 is also connected into an
opening in the housing 44, which communi-
cates with the cavity or chamber 45. -

In operation, rotation is adapted to be

s

addpted to comnmmcate with a -
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imparted: to the recessed valve. member 41,

convenient means for this purpose: consisting
of bevel gears 46 and 47 secured, respective-
Ly, to valve stem 43 and to a shaft 48; hav-
ing driving connection: with the shaft 25,
consisting, as shown, of a chain belt 49 ad-
justed to sprocket wheels 50 and 51, secured
to caid shafts, respectively. ’

With the described construction, it is ob-

vious ‘that rotation of said recessed valve -

member 41 will bring the recess 42 therein
successively into communication with the air
chanmels 37 to. 40. Said air channels are
preferably spaced equal. distances apart, an
the-dimension of the recess 42 circumter-
entially of the valve member 41 and the rel-
ative vates of rotation of the agitator and of
caid- recessed valve member are such. that

said recess 42 will be separately in communi-
cation: with each of the

air channels 37 to 40
during substantially a full vevolution of the
agitator. With four distributing pipes 26 to
29, and. corresponding. air channels 31" to
54”7 and 37’ to 40’ in the gear 25 and valve
casing: 85, respectively, spaced equal ~dis-
tances apart circumferentially of the valve
ceat 36, I attain this end by means of a re-
cess 42 defined by a sector of the valve mem-
ber 41 of approximately ninety degrees and
a rate of rotation of the valve member 41 to
the agitator A of approximately one and one-
quarter (1Y) to one (1).

My invention contemplates that the agita-
tor shall' run continuously, thus. overcoming

‘the objection of hit or miss agitation by

means of air pipes controlled by manually
operated valves. To provide proper agita-
tion, it is usually not necessary that air un-
der pressure be supplied to the: distributing
pipes continuously during the operation of
the agitator. In accordance with my inven-
tion, therefore, I preferably provide a valve
for controlling the air supply pipe and
means for operating the same, whereby said

5 valve will be opened at and for predeter-

mined intervals, a desirable relation. for

mixing slurry being such that said control.

valve will be open during. approximately- 4

in each 20 revolutions of the agitator; or.

stated differently, air will ‘be admitted to
each of the pipes 26 to 29, respectively, dur-
ing one in each
agitator.

Tn the -preferable construction shown, I
attain this end by means as follows: Con-

nected into the air supply pipe 30 is a slide.
valve 52, the movable member 53 of which is-
maintained yieldingly in position to close the.
valve by a spring 54 applied. to the. valve.
stem 55 and which is adapted to be moved.
endwise to open said valve by means of a
circular cam 56 secured to a shaft 57, the..

cffective length of which is -equal to. one-

fifth of the circumference of a- circle of

which said cam forms an arc. Rotation 1s

d bearing of the agitator shaft.

twenty revolutions of the.

“discharge nezzle only.

8

adapted to be i;11parfed, to the cam shaft 57
by means of a ratchet gear comprising. a
ratchet wheel 58 secured to: said .cam shaft

and a pawl 59 adapted to. engage the teeth

of said: ratchet, pivoted to a rod. 60 mounted :

in. .b,eamng.i;mstandards61 so. as to be. mov-
able endwise. Said rod is. adapted to be
moved endwise to retract the pawl by a
spring 62 inserted between a. bearing stand-
ard 61 and a collar 64 fast on said rod, and,
which is adapted. to_be advanced at each
revolution. of the. agitator shaft by means

70
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of a cam 65 on the sleeve 10 of the thrust -

n As shown,
the ratchet wheel 58 containsg twenty (20)
teeth and the height of the cam ‘65 18 pro-
portioned to advance the rod-a distance. cor-
responding to a feed of one tooth.
Preterably, also, my improved, agitator
comprises Lifting teeth on the agitator bar-
3, which project frentwards from. said. bar
in, the direction of rotation, the upper. sur-
faces of which are downwardly and front-
wardly inclined. ' '

Obviously, my improved agitator admits:-

of a wide range. of modification as regards
details of construction and operation within
the principle and scope of my invention, and
1 do. not, therefore, desire to limit myself-to
the' particular construction: shown, nor to
any ‘ particular construction, as in view of
my disclosure, skilled mechanics can readily
male necessary changes and- alterations
therein to adapt it for use under different
conditions. and for agitating different ma-
terials. ' , S

1 claim:+—

1. In an agitator, the combination of a.ro-
tatable shaft, means for rotating said shaft,
an. agitator. bar secured: to said. shaft, a
source. of supply of air under pressure,
means_ defining channels adapted to cemmu-
nicate with said source of air supply com-
prising pipes the discharge ends of which,
respectively, are: positioned on the agitator
bar: at different distances from the axis of
the. agitator shaft, and means for control-
ling the admission of air from said source
of air supply to said distributing channels
operating to. admit air thereto. during pre-

- determined spaced intérvals of time.

9. An agitator as specified- in claim 1, in
which each air pipe is provided with one

‘3. An agitator. as specified in claim 1, in
which the discharge nozzles of the pipes
supported on the agitator bar are positioned
at different distances from the axis of the
agitator shaft, the. relation being such that,
in operation, said nozzles, respectively, will
describe circles spaced substantially equal
distance apart, and said nozzles comprising
o nozzle positioned adjacent to the agitator
shaft and another adjacent to an outer end
of the agitator bar. '
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4. An agitator as specified in claim 1,
which also comprises teeth on the agitator
bar, the top sides of which are forwardly
and downwardly inclined. :

5. An agitator as specified in claim 1, in
which the means for controlling the admis-
sion of air from the air supply pipe to the
channels in the agitator shaff comprises a
valve which controls said pipe, and means

for operating said valve, the relation being -

such that said valve. will be open for pre-
determined periods only during operation of
the agitator. :

6. An agitator as specified in claim 1, in
which the means for controlling the admis-
sion of air from the air supply pipe to the
channels in the agitator shaff comprises a
valve which controls said pipe, and means
controlled by rotation of the agitator shaft
for operating said valve, the relation being
such that said valve will he open for prede-
termined periods only during operation of
the agitator.

7. An agitator as specified in claim 1, in
which the means for controlling the admis-
sion of air from the air supply pipe to the
channels in the agitator shaft comprises a
valve which controls said pipe, and means

. fer operating said valve constructed and ar-
pon]

30
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ranged for maintaining it open for predeter-
mined periods only during the operation of
the agitator, said means comprising a cam

on the agitator shaft, a rotatable ratchet

wheel, a rod mounted so as to be movable
endwise, an end of which projects into the
path of said cam, a spring applied to said
rod for retracting the same, a pawl mounted
on said rod adapted to engage the teeth of

sald ratchet wheel, and operating connec-

tion between said ratchet wheel and valve.

8. An agitator as specified in claim 1, in
which the means for controlling the admis-
sion of air from the air supply pipe to the
channels in the agitator shaff comprises a
valve which controls said pipe, means for
mamtaining said valve yieldingly closed, and
means for opening said valve comprising a
caw shaft, a cam therecon, a stem on said con-
trol valve a part of which projects into the
path of said cam and means for rotating said
cam shaft, the length of said cam corre-
sponding to the period of time said valve re-
mains open,

9. An agitator as specified in claim 1, in
which the means for controlling the admis-
of aiv from the aiv supply pipe to the
channels in the agitator shaft comprises a
valve which controls said pipe, means for

S100

maintaining said valve yieldingly closed, and

means for opening said valve comprising a
cam shaft, a cam thereon, a stem on said con-
trol valve a part of which projects into the
path of said cam and means for rotating said
cam shaft, the length cf said cam corre-

- 1,633,708

sponding to the period of time said valve
remains open, the means for rotating said
cam comprising a ratchet wheel, a reciprocat-
ing rod, a pawl pivoted to said rod adapted
to engage the teeth of the ratchet wheel, a
cam on the agitator shaft adapted to ad-
vance said rod and pawl and yielding means
tor retracting said rod and pawl.

10. In an agitator, the combination of a
rotatable shaft, means for rotating said
shaft, ‘an agitator bar secured to said
shatt, a source of supply of air under pres-
sure, means defining channels adapted to
communicate with said source of air supply
comprising pipes the discharge ends of
which, respectively, are positioned on the
agitator bar at different distances from the

axis of the agitator shaft, means for con-

trolling the admission of air from said source
ot air supply to said distributing channels
operating to admit air thereto during pre-
determined spaced intervals of time, and
a distributing valve comprising a casing se-
cured to the agitator provided with a valve
seat and with air channels which communi-
cate with the distributing air channels and
which cpen into the valve seat in said cas-
ing, and a valve member rotatably seated in
said casing’ provided with a recess adapted
to be brought into communication:with the
air channels in the valve casing by relative
rotation of said.valve casing and said re-
cessed - valve member, said recessed valve
member also being provided ‘with an air

.channel which connects the recess therein-

with the air supply pipe:

11. An agitator as specified in claim 10,

which comprises means for rotating said re-
cessed valve member, the circumferential di-
mension of said recess and the relative rates
of rotation of said vecessed valve member
and agitator being such that the recess in
said valve member will communicate with
the different air channels in the casing of
said distributing valve during predetermined
intervals, :

12. An agitator as specified in claim 10,
which comprises means for rotating said re-
cessed valve member, the circumferential
dimension of said vecess and the relative
rates of rotation of said recessed valve mem-
ber and agitator being such that the recess
in said recessed valve member will be in
continuous communication with each of the
air channels in the valve casing during sub-
stantially a full revolution of the agitator.

13. An agitator as specified in claim 10,
which comprises means for rotating said re-
cessed valve member, the different air chan-
nels in the casing of said distributing valve
being arranged equal distances apart, and
the circumferential dimension of the recess
in said recessed valve member and the rela-
tive rates of rotation of said valve member
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and agitator being such that said recess will
be in communication with the different air
channels, respectively, during substantially
a full revolution of the agitator.

14. An agitator as specified in claim 10,
which comprises means for rotating said re-
cessed valve member, the different air chan-
nels in the casing of said distributing valve
being arranged equal distances apart, and the
circumferential dimension of the recess in
said recessed valve member and the relative
rates of rotation of said valve member and
agitator being such that said recess will be
separately in communication with the dif-
ferent air channels during substantially a
full revolution of the agitator.

15. In an agitator, the combination of a
rotatable shaft, means for rotating said
shaft, an agitator bar secured to said shaft,

¢ a source of supply of air under pressure,

means defining channels adapted to com-
municate with said source of air supply com-
prising pipes the discharge ends of which,
respectively, are positioned on the agitator
bar at different distances from the axis of
the agitator shaft, and means for controlling
the admission of air under pressure to said
channels comprising a distributing valve
comprising a casing secured to rotate with
the agitator provided with a valve seat and
with air channels which communicate with
the air distributing channels on the agitator
and which open into the valve seat of said
valve casing, and.a valve member rotatably
seated in sald casing provided with a recess
adapted to be brought into communication
with the air channels in the valve casing,
said recessed valve member also being pro-
vided with an air channel which connects
the recessed valve member with the source
of air supply.

16. An agitator as specified in claim 15,
which comprises means for rotating said re-
cessed valve member, the circumferential di-
mension of said recess and the relative rates
of rotation of said recessed valve member
and agitator being such that the recess in
said valve member will communicate with
different air channels in the casing of said
distributing valve during predetermined in-
tervals.

17. An agitator as specified in claim 15,
which comprises means for rotating said re-
cessed valve member, the circumferential
dimension of said recess and the relative
rates of rotation of said recessed valve mem-
ber and agitator being such that the recess
in said recessed valve member will be in con-
tinuous communication with each of the air

S

channels in the valve casing during substan-
tially a full revolution of the agitator.

18. An agitator as specified in claim 15,
which comprises means for rotating said re-
cessed valve member, the different air chan-
nels in the casing of the distributing valve

being arranged equal distances apart; and

the circumferential dimension of the recess

in said recessed valve member and the rela-

tive rates of rotation of said valve member
and agitator being such that said recess will
be in communication with the different air
channels, respectively, during substantially
a full revolution of the agitator.

19. An agitator as specified in claim 15,
which comprises means for rotating said
recessed valve member, the different air chan-
nels in the casing of the distributing valve
being arranged equal distances apart, and

the circumferential dimension of the recess -

in said recessed valve meémber and the rela-
tive rates of rotation of said valve member
and agitator being such that said recess will
be separately in communication with the
different air channels during substantially a
full revolution of the agitator.

20. In an agitator, the combination of a
rotatable shaft provided with a plurality
of air channels, means for rotating said
shaft, an agitator bar secured to said shaft,
pipes supported on said agitator bar which
communicate, respectively, with different air
channels in the agitator shaft and are pro-
vided with discharge nozzles arranged, re-
spectively, at different distances from the
axis of the agitator shaft, a pipe for con-
necting the channels in said agitator shaft
with a source of supply of air under pres-
sure, and means for controlling the admis-
sion of air under pressure to said channels
operating to admit air thereto during pre-
determined spaced intervals of time.

21. An agitator as specified in claim 20,
in which the agitator shaft is hollow and the
air channels therein are formed by pipes
supported inside thereof.

99, An agitator as specified in claim 20,
in .which the agitator shaft is hollow and
the air channels therein are formed by pipes
supported. inside thereof, and a fitting 1s se-
cured in the lower end of the agitator shaft
to which the agitator bar is secured and
which is provided with air channels with
which the pipes supported in said agitator
shaft and on the agitator bar communicate.

In witness that I claim the foregoing as
my invention, I affix my signature this 15th
day of September, 1925. .

' - ROLAND E. MINOGUE.
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